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Research progress on modified Simiao Yongan Decoction in treatment of sepsis
and its application and development ideas and methods
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Abstract: Sepsis is a life-threatening multi-organ dysfunction caused by the host's response to the infection, and the pathogenesis
involves the abnormalities and interactions of inflammatory response, vascular endothelium, coagulation, immunity, and
microcirculation. Simiao Yongan Decoction (P4 %) 5 %7, SMYAD), a classic formula for treating digital gangrene caused by intense
heat-toxicity, has been modified to exhibit various pharmacological effects such as anti-inflammatory, antioxidant, anticoagulant, and
immunomodulatory activities. These modifications can ameliorate the dysfunction of multiple systems and organs during the
development of sepsis, demonstrating a promising therapeutic effect. This paper systematically reviews the pathogenesis of sepsis,
the research progress of modified SMYAD in treatment of sepsis, and the scientific problems faced by the subsequent application
development, with a view to providing an important theoretical basis for application and development of the modified classic formula
in treatment of sepsis and other critical illnesses.
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TF-tissue factor; VII-coagulation factor VII; X-coagulation factor X; Xa-coagulation factor Xa; MPO-myeloperoxidase; Apaf-1-apoptosis protease

activating factor-1; pro-Caspase-9-phosphorylation cystein-asparate protease-9.
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Fig.1 Schematic diagram of main pathogenesis of sepsis
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Table 1 Effects and mechanism of modified SMYAD and combination on sepsis and cell models

it/ Ui ) ST Sk

SMYAD &#julE  JREWEETFIE MRS RN B RR A AR i EmEAn Mo Ak . Mo B ALY, T NF- 55-56
Ll it kB/NLRP3 i&4%, V%% TLR4/MyD88 jli %

SMYAD. @i b SEMEEHESHA BD AN PR IRIA NF-xB p65 mRNA [k | 57

R J A A

R CLP Fpfufkes MMk aeiE sk Bt N WU b BB T, 4% Rho/ROCK 5 il s 58
/N B IR IER L IR R, 7 1L BBt A 4 15

SMYAD. ®if 11 575 CLP FRMMkEs i Tl W R AT Re it it M RERRg, I — 59
K R BRI AR T R, MR K R AL 5%

fiRnSA e i
SMYAD k& WLf% 5 CLP IR ML SN, CSeEMkahl K AR D RERAS A IL-17. #MAKEMZLEA VEGF 5 5@ k1 8

PR i T4 EK R I, IEL R
@7 FoRThmEB R L7 RORBBRECR I 7 R RIA % CLP-Epgidl el VEGF-IILE WA K 7.
“1” indicates increase or upregulation; “|” indicates decrease or downregulation; “—" indicates that it does not involve this content; CLP-cecal ligation

and puncture; VEGF-vascular endothelial growth factor.

WA My BUARAL . (R3E Mo BB AL, R NF-xB/
NLRP3 Fl TLR4/MyD88 i&fEtHE. &7 44k
o XSEHME SRR, WiEm. AL
5%, XL RSy RENS 25 BRI ML H TNF-a. IL-
6 SECHE A MR TR, AT A M ] 2RE X 2
(TR, BEL LS 1 SR SRAL0-03) R i3 i B
R, WURHG O MRS AR, sha& 27,
WERIETT BIAS HENE .
42 H: FEINREREFNEEES

WREFIE AR e A P, Ik B I T 1 e I B
£ €117 CCONI I =5 5 TN 1 1 A
W&, BEIFIEH I B IRERERG . SMYAD HIIE
JiE R FEVE w Al T AN, kT IL-17/IL-17A.
AMAERIM A VEGF 15 Si@ g, AMUANH] 7 20E
JRISE, [FIR s T BRI ) BE  TRAE A AN 2 38 B4,
BRAR 7 288 B I Fa s, 2 007 gt i il Adk
I R4, SMYAD i 25 BRI 1 B LB 5
(1IN ANHE P FR R R IA T iy, X — 1R AT RE 540
il NF-xB p65 mRNA HJZRIEH . SMYAD fliEtt
BAE LT BUR T SRS B B 2 AR, 18
RS A ANVIIEBAM R 2, (R RS B
W, YA HATM . BREZEEPSIN H 2R T (S4RAE
15g. Z&15g. 7~ 15g. Z{H15g. EKFH 10
g« S 10g. Bb10g. EM 15g. FX10g) A
T RERIE S B BN, R I TR T REI
JIERAZ AT/ sy AN 41111 70 e R R s a7 21

JEZHZA, IX L6971 A Al e i g 1842 Rho/ROCK 13
SE S, RSSO T SMYAD FA I 7 E
RIS K 6g. 90 15g. &1L 10g.
ZZ15g. H{HA10g. EHE 6, HTHITHE
SiE, BRFURILARTE I 577 SMYAD W] &3 B
CLP KB P9 R4t Dy se, I8/ i #30E OK Ui Y
AR T A, o vt i Th R AT 20 345247 . @i 2
HZA MM 2 RERI T RE XL,
SMYAD fNyiAt 3 e RB i s & thRelans, et
1R U 3% o
43 FH: RRSKEENEEIRE
FERRFHIE JG 1, 6T AR R s SR
ife. SMYAD HZFEPERS;, WEEERR. HE
M. S pirsE, BAAREIHTIENE, nisRENR
YA ERELE . J/> NETs IR, 1T B0,
N T Yk 2 o B 5 3 1) 88 B 451 43 (44485104671 I 5
IR, SMYAD Bz L3 oy X UAARAR 5 9 245 F B
ARy, BARW ROOCBE R RIE RS, AT R
PE¥R; BbAh, SMYAD TEARANZR . "SR K Afe A4 DY
W 1 5 AR W) 0y 1 I ARG R 4 v R R B EE
F, REAUARARIE T T0RT 68 5 LR FE VR 7 M BRIE 1)
1 FHARDGB.03.681, 53X — [ B, T SMYAD fnisk it
N, &SRS RE I MEESR, A E R
B, SMBAWAMERMZM, WAS. HEK
S, Rk s A ST I ThRE AR KA, sk
DLy SACH TR P4, IR R



FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1 + 335

5 SMYAD M RGETTRSENRAF AR
BR55*®
51 “R-2-3U/F-HEH-FE” REERZEIR
i, SMYAD JAJT7 MRERIE A% O ] EAE Tk
Z A5 ARG ARUESE, PR T HAE GRS
2 R AT RX — N8, 7RI R A
Fi, AR SRR, (23 SMYAD 7EMKBEE
BT 2 N . SMYAD A7 JHe 750 ik 75 fif vk
FZRAL PRI PR TR 75 ) 850 &5 32 B LUR J L5 TH -
(1) YIRFERIASHTG: SMYAD By EZ4:, cBw
FiAiE SMYAD /KB &A 113 Mk &Y, B
H . B . BHUR. =BS5S, R R
2GR LTS 2900 2 O i e 9 255 . SRR
LIS C. L. BTELER A H RN SMYAD
TR IEEERE (1 5 2 bs 18000, (H L 40 R R 5 3
AR, TE5—TikF SMYAD I 291k
(TRIE FEH KRR B 247 00375 PR  H 4 D IR e, 4t
M2 23 5 R A AR I R R A T A, A U
AT 75 B2 W 1k ARG DL e — 235 B A 24 20k
Iye (2) BHFIEANEHE: SMYAD 45 270 g,
“ERRNLT RHEENRE AL HE FThEk
Z A AR SRR S “ &7 [0 B A2 4k, B
Bob “EUET KA. 3) MERPLEIAE
R WMETCTIR MR EERE KR R 2%, BARCAH
SMYAD g fb. 3 B Fi PR B 230 7 MEEEAE S 24523
B AH S PR IE , H AR ML TIAS B o (4D
FEGFIBIATT R BRI N A — 2 R, R
FAEEE IS, AR BEAE: ;s IREERE NI IR
SUHRE, ™ AR IR ER AR, BTG A
St HERE AR P2
52 BARR
521 AMEERFESZHZXNEESTEAR 4
YME BRI TREE T ENR . B, R,
Guit 2 A WA 5 55 2 SRR MR YA ) 2 i
LY R, HREE T 2MOTERFEAR, 23
LT ZHSHEAR. AWE RIS
FARGED, s BT B2, SeBl TR
25y ZH T AR KCE I R R 250 5T
AR, W2 ATHSEBA 2 H ke iz T
2y BRI T R - ALEIRE 7, andb st R 25K
2 5L 35 Bty 20 3% [ B\ A FH 100037 24 0 2% 0 R 4% 24 3 2
K& 16S rRNA I A1ESE ) HEARIE 4 5, i
7~ 1 TR G B RURLIE 9T AR PR 4 I 07 1 s 1 245

B L REAE LI, 3T R B s
RV IR RN, B DU 2 55 A R IR YT
97 AU 1 48 7 T BT RS ALRIE T IR 02 2566
L ARG BT IE IR IR AN 5 SMYAD ik
IR TT IR EEIE 1 24 380 S Bk S A AL, A
N SMYAD JIig A3 11 R B2 AN R S AR -
522 WREIRITE  EIRRETPTICH, BE 2
BITERE—ANEIDR, AT IS AN etk
FUE R 2990367 & I ¥ K %2 07 TR 9007 2
IR, BFEAR T 253h% (pharmacokinetics,
PK) 2532~ (pharmacodynamic, PD) 14347
BRI RV AR AN TR, BT s
BB B ST AR R TN AR 25 - R
5 W7 e SR S B G/ rat I 17 S R % MUV G
ViR 3 2, IEIRHTHIE L A 3 K501, PK-
PD Z5G 1R E T N0,  [H B 2800 R H
L7k, Hl, W25 57 v PK-PD R4 (1) 5 H
HAEFESMRBIHY. MLY%, MEHME
LA S, DURIESIER PK. PD fibs, BB T £
SRS X EEZ) PK-PD 45 SRR T4k R4,
B2 R X EZ PK-PD 45 &8s T
SMYAD J&97 BRERRE ISR ATA 7, IR “ &30
B KRR, TN SMYAD I PR B FH 2 it — 2 1K
o ST MREERE 1 28 ME AN AR BEHEIE Jt ¥ 1 DU
RANHEFE SMYAD HIs Ak 6 7 e BE I AR FH 245 0
N T B VR TT R B D Ok

523 WtREESIZHAMAE %X THRIER
PR 2 BT (R, 9y SMYAD Sy Bt a1
SN HMEAVE N E R, RIS R
2y ULLE 2023 4 11 HRAT T CO-T kG R&
B 42 J7 R 25 52 7 i R0V 38 A IR R FR AR R O A
Jiti ), AZE HA T R B R AR ITIE T« Sp i
B, HAfIRR L O SR TR IREE,
WL STR EFEESTREEDS) . TR, K
T ITE TR AT e 2GRN R F 5T, Chen 250704
FH TG 22 W8 75 5 10 il 500 208 SR ABE 20 P Ak X038 328 4 45 5]
AN FIETT T, RN EZE I BA
BT AT % 3 1 PKOARFAE RN 2 V6 i o AR R R S 55
EIE A 2L YR BA B v IR tE G iz v i B
JBR, 2 SMYAD Mg tb k6 97 e #3141 R S
PRAEEZ TR . DL ERIEIR T SMYAD fniE it
BIR YT RERIE (1 N FH T R BIE T B 5 50, 45 R
Kl 2 Fiow o



* 336«

FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1

R BT

& &
®a
e

AL
SMYAD T
Ik &RAY B
frigtse S
: < T RET =
AR AL =]
R
Peref® A

4k PK-PD
u {E F L
~— _ﬁmwmm@ fie itk
oo RUBERE e
“““ | v AR i 771 2 FRs PR
Western Blot i B AE

BIF 5 75 2

—>

El2 SMYAD MALECETT IRSENNRAFLMRBES S E
Fig.2 Application development research ideas and methods of modified SMYAD in treatment of sepsis

6 5B

i 5 TR G 1 X AR T S5 B R
JRNLFIES B D) RERRAS AETE, MR H RIS N
B, AFFEE &S hess DRFEN ., BH
SMYAD sty MEeiE, nl w38 s B 2%
B IIRERERS, T R T ML 2 o AL S
F 2% Z )R AL IR TS . o, SMYAD i
LAY TE 20 k350 A S8 1L 1) R 5 A5 5 T R B
HEEMRA. W FHiE, SMYAD I it s
A A 2R T MEEE v] B LR P ML T, P-
WHER D-RARSEIRbR R, AR A R
AN IAS T, 50 6 1T ) R AN R A 1838591
SMYAD  JInysl At 8k e s Jik 2 ik AF D3 1M ) e 25 8L 1Y)
PER — @R b5 HyaT7 BE 46 R AR 325
BB MEAE3A . HET, SMYAD it gl
T I M . BEIR R . Btk A
TERRYY, KREW TR SMYAD Jnjkib #2411
AR, o MR AR A 0 IR S, 1Y I
OB IR ORI P R A 2 AR A BT, (R
SMYAD {35 il B AE HH S e I 1 e B 5 (R T FE 45
BB AN o

JRE SMYAD I A Lt IE S Bk B 2 oA
W17 28, AR AR AR AR5 BT, 3 TE 2 PR
ZE B PR KBS — . AT AN AHAS
555 T HUHI B 5 I T WYL 2 2 28 5 ThRERs S
AR, Qi MR R 2 5t i A e s 5, 78
MODS it RAEEZAEH, SR MR %

PNV H S RAEGIRTBOR S MG A e L i 178400,
LT, MR R AR PAR S0 P-ik
Fa. IL-8. SRGZIR BT, SMYAD Jijkdt
£ @Y G YA 11 | W X A E P S R e (&
S0 8] A ANASG A AH SRAT A IR AR FE 1838681, 3T 4
oK, 22 M AR R 28 4 B ol I ] T 05 o BEATT 9T
ANZGYIE LRk s B —TURTVE BT 7 is Fl /N S i 2
BB RN 7 R 25 157 STWS-TT K 22 Fh it 8 Fl K %%
BEROREVERY . F 8 AR AME R R T SMYAD
IEAC R PUREEAE IR PRSI R 1 T A2

SMYAD fFJy—MiGyT iEEIE R 2,
UEHYG, B RS AR, SEE e R A R
REHREEXERYT, BT TR 25967 IREEAE Y
Fre s . o By IREEAE, FEXFHEIZ I, &
VRS B AT IR, ™ S T RE R A ) B
BHE AT AN R SRR, B A el o &
RIBTIRE, JUiRYT S+ BUN . —Iih Py RS &iadT
Btk R AE B H R IR Bor, WA IR 2 A
RN S AR PR B BAL T X B2, dh G B2
EIRIT IEHAE FI A P U R RO, MUEA R
FH PRI, ARG R RIEAE RS T IR TT
Mo B, TEXSPURERAEX — ™ B a5 4 N KA
P, 2477 SMYAD ) A4 FA B RIEE
REHER

FlEAR PIAGEHERARELEAEYR
SE R
[1] Singer M, Deutschman C S, Seymour C W, et al. The third



FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1

* 337

(2]

(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

international consensus definitions for sepsis and septic
shock (sepsis-3) [J]. JAMA, 2016, 315(8): 801-810.
Stevenson E K, Rubenstein A R, Radin G T, et al. Two
decades of mortality trends among patients with severe
sepsis: A comparative Meta-analysis [J]. Crit Care Med,
2014, 42(3): 625-631.

Jeon K, Na S J, Oh D K, et al. Characteristics, management
and clinical outcomes of patients with sepsis: A
multicenter cohort study in Korea [J]. Acute Crit Care,
2019, 34(3): 179-191.

Perner A, Cecconi M, Cronhjort M, et al. Expert statement
for the management of hypovolemia in sepsis [J]. Intensive
Care Med, 2018, 44(6): 791-798.

BT, BRSSP EAR R R IEVE IR T i
PR [J]. SERPEAEERE, 2023, 37(1): 70-72.
FhaR, RN, 2R, & AT PEHERHOERE
WA T TT DA EIREE [J]. o E R A R
228, 2024, 30(7): 1156-1160.

BREUE, ¥ =P, BHEAL. &R (0],
HerBE 2448, 2022, 37(9): 5244-5248.

Cai Z H, He J J, Jiang J, et al. Systematic investigation of
the material basis, multiple mechanisms and quality
control of Simiao Yong’an Decoction combined with
antibiotic in the treatment of sepsis [J]. Phytomedicine,
2023, 116: 154910.

Hu X S, Li H J, Fu L J, et al. The protective effect of
hyperin on LPS-induced acute lung injury in mice [J].
Microb Pathog, 2019, 127: 116-120.

Niu L, Wang L, He X L, ef al. Renoprotective effects of
AMPKal
damage [J]. Int

ferulic acid mediated by against
lipopolysaccharide-induced
Immunopharmacol, 2023, 115: 109703.

Zhao H, Lin X, Chen Q F, et al. Quercetin inhibits the
NOX2/ROS-mediated NF-kB/TXNIP signaling pathway
to ameliorate pyroptosis of cardiomyocytes to relieve
sepsis-induced Toxicol  Appl
Pharmacol, 2023, 477: 116672.

WEEE, B, WS, 5 TR LE R H
A M FT A TP R FBLHRIBE T [J]. &2, 2018,
49(18): 4319-4330.

Pappas P G, Kauffman C A, Andes D R, ef al. Clinical

practice guideline for the management of candidiasis: 2016

cardiomyopathy  [J].

update by the infectious diseases society of America [J].
Clin Infect Dis, 2016, 62(4): el1-e50.

Vincent J L, Sakr Y, Sprung C L, ef al. Sepsis in European
intensive care units: Results of the SOAP study [J]. Crit
Care Med, 2006, 34(2): 344-353.

TkEse, DEde, BKDS, & MRtk EEEMT R S

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

JAKR [3]. HEZRES, 2021, 41(3): 270-274.

Huang M, Cai S L, Su J Q. The pathogenesis of sepsis and
potential therapeutic targets [J]. Int J Mol Sci, 2019,
20(21): 5376.

Hu Q H, Hao C P, Tang S J. From sepsis to acute
(ARDS):
preventive strategies based on molecular and genetic
researches [J]. Biosci Rep, 2020, 40(5): BSR20200830.
Mehta Y, Dixit S B, Zirpe K, et al. Therapeutic approaches

respiratory  distress  syndrome Emerging

in modulating the inflammatory and immunological
response in patients with sepsis, acute respiratory distress
syndrome, and pancreatitis: An expert opinion review [J].
Cureus, 2021, 13(9): e18393.

Kumar V. Toll-like receptors in sepsis-associated cytokine
storm and their endogenous negative regulators as future
immunomodulatory targets [J]. Int Immunopharmacol,
2020, 89(Pt B): 107087.

EVEN. FOCTHEEIR YT IR AE SR M A I -
B-T7 25 FE (D] dbat: dbRthEEZR, 2018.

Muth H, Maus U, Wygrecka M, et al. Pro- and
antifibrinolytic ~ properties of human pulmonary
microvascular versus artery endothelial cells: Impact of
endotoxin and tumor necrosis factor-alpha [J]. Crit Care
Med, 2004, 32(1): 217-226.

Ma A C, Kubes P. Platelets, neutrophils, and neutrophil
extracellular traps (NETSs) in sepsis [J]. J Thromb Haemost,
2008, 6(3): 415-420.

Brinkmann V, Reichard U, Goosmann C, et al. Neutrophil
extracellular traps kill bacteria [J]. Science, 2004,
303(5663): 1532-1535.

Vanhoutte P M. Endothelial dysfunction and inhibition of
converting enzyme [J]. Eur Heart J, 1998, 19(Suppl J): J7-
J15.

Steinert M, Ramming I, Bergmann S. Impact of von
Willebrand factor on bacterial pathogenesis [J]. Front
Med, 2020, 7: 543.

Iba T, Umemura Y, Wada H, et al. Roles of coagulation
abnormalities and  microthrombosis  in  sepsis:
Pathophysiology, diagnosis, and treatment [J]. Arch Med
Res, 2021, 52(8): 788-797.

Venet F, Monneret G. Advances in the understanding and
treatment of sepsis-induced immunosuppression [J]. Nat
Rev Nephrol, 2018, 14(2): 121-137.

Liu D, Huang S Y, Sun J H, er al. Sepsis-induced
immunosuppression: Mechanisms, diagnosis and current
treatment options [J]. Mil Med Res, 2022, 9(1): 56.
Bennett C F, Latorre-Muro P, Puigserver P. Mechanisms of

mitochondrial respiratory adaptation [J]. Nat Rev Mol Cell



* 338

FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1

(30]

[31]

(32]

[33]

(34]

(35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

Biol, 2022, 23(12): 817-835.

PHI, h¥E, WSO, SF. ORI MR Ik A
THRER [J]. PRI EE, 2010, 48(16): 1243-
1246.

IREEIE, EEOK, GEERER, S R TCOR-ER-M IR0
FREPAE [J]. BRSO, 2018, 27(4): 640-643.
FAE, FEE, FHRF. N “ZUE=EET PHIERIRIK
BE [J]. HEEERSRES, 2006, 18(11): 643-644.
BT, BOME, KB, SF T DUIEDY R HRA Ik
FEAEO LR M AR [J]. PR RE, 2022,
37(8): 4263-4268.

WA, SROCEE, HEBERE, & DR 5 2m iim R
[7]. W PR 25 SCHik LT 4% 35, 2019, 6(67): 30.

TR0, Digrie, SR, & MUY B2m 2 BIEH K&
A J B A8 50 TP I R FE R e (0], TP R PR 2
S HE, 2022, 29(4): 144-147.

2T, PN, ke, S UL B 2T AR A
PEIKE AL AR T kR (7] hEE
2557, 2022, 24(4): 393-397.

ki, T, MR, 5. DUR 522 N R L S
S [J]. TR R, 2020, 22(4): 213-216.
207, EIE R, BRI InwRiU b 55 2237 0 R EEAE i
FHEMLTh A R AL AR [J]. L BE 2R 4R,
2016, 30(1): 23-26.

AEDGTL. J T FORE T 491 B A8 2 A BRAL A1) (1 DU 2 55
L 77 UE AR ST R R S LR TT W PR A2 R e ik
BEAE . ShAKREALIE PR ZEAESE RUG EE A% [J/OL).
th 25 % &) [2024-09-25]. https:/doi.org/10.19540/
j.cnki.cjemm.20240924.501.

Ve, FETIEHE R ApoE~ /MR AS AU PU 4D 5 22
B2 Ao BN 1 AL [D]. st dbsthEE
2R, 2022,

JAvENE, TR, A, S TN RS -E T DR
RERE” HYY 5 2 imIE A RS SR T [1]. P
74, 2022, 53(24): 7795-7807.

Hou Y P, Li J, Ding Y, et al. Luteolin attenuates
lipopolysaccharide-induced acute lung injury/acute
respiratory distress syndrome by activating alveolar
epithelial sodium channels via cGMP/PI3K pathway [J]. J
Ethnopharmacol, 2022, 282: 114654.

Rosa S I, Rios-Santos F, Balogun S O, ef al. Vitexin
reduces neutrophil migration to inflammatory focus by
down-regulating mediators  via
inhibition of p38, ERKI1/2 and JNK pathway [J].
Phytomedicine, 2016, 23(1): 9-17.

He F, Gao F J, Cai N, ef al. Chlorogenic acid enhances

pro-inflammatory

alveolar macrophages phagocytosis in acute respiratory

distress syndrome by activating G protein-coupled

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

receptor 37 (GPR 37) [J]. Phytomedicine, 2022, 107:
154474.

Mir S M, Ravuri H G, Pradhan R K, ef al. Ferulic acid
protects lipopolysaccharide-induced acute kidney injury
by suppressing inflammatory events and upregulating
antioxidant defenses in BALB/C mice [J]. Biomedecine
Pharmacother, 2018, 100: 304-315.

Tang X M, Liu J Q, Yao S, et al. Ferulic acid alleviates
alveolar epithelial barrier dysfunction in sepsis-induced
acute lung injury by activating the Nrf2/HO-1 pathway and
inhibiting ferroptosis [J]. Pharm Biol, 2022, 60(1): 2286-
2294.

LuY W, Hao R J, Hu Y C, et al. Harpagide alleviate
neuronal apoptosis and blood-brain barrier leakage by
inhibiting TLR4/MyD88/NF-kB signaling pathway in
Angiotensin II-induced microglial activation in vitro [J].
Chem Biol Interact, 2021, 348: 109653.

Gu J R, Ran X F, Deng J, et al. Glycyrrhizin alleviates
sepsis-induced acute respiratory distress syndrome via
suppressing of HMGB1/TLR9 pathways and neutrophils
extracellular traps formation [J]. Int Immunopharmacol,
2022, 108: 108730.

Kim Y M, Kim H J, Chang K C. Glycyrrhizin reduces
HMGBI1 lipopolysaccharide-activated
RAW264.7 cells and endotoxemic mice by p38/Nrf2-
dependent induction of HO-1 [J]. Int Immunopharmacol,
2015,26(1): 112-118.

Kong D L, Wang Z F, Tian J, et al. Glycyrrhizin inactivates

secretion  in

Toll-like receptor (TLR) signaling pathway to reduce
lipopolysaccharide-induced acute lung injury by inhibiting
TLR2 [J]. J Cell Physiol, 2019, 234(4): 4597-4607.
QuLH, Chen C, He W, et al. Glycyrrhizic acid ameliorates
LPS-induced acute lung injury by regulating autophagy
through the PI3K/Akt/mTOR pathway [J]. Am J Transl
Res, 2019, 11(4): 2042-2055.

Zhao F, Fang Y, Deng S X, et al. Glycyrrhizin protects rats
from sepsis by blocking HMGBI1 signaling [J]. Biomed
Res Int, 2017,2017: 9719647.

TR, B, XM, & HEEER R RS
PERT8 05 R 3 AE LI SC IR BT T [0]. P BR e i e
ki, 2014, 24(19): 4742-4744.

Rugg, ERY, XishE, 5 T 2GRN K
R 7V I B ALRE 0 2 R 23 0T B A LRI 7E (J].
FR 24, 2023, 54(11): 3524-3533.

T, 57, PEilkk, 5. Wb 52 2 g X
LPS 53] MMz EWEAA It AL & NF-«B/NLRP3 &
BREIEZMA [J]. Sk, 2023, 39(4): 320-325.
TLLLL, RIF, KA, & DU 52 2 M


https://doi.org/

FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1

* 339

[57]

(58]

[59]

(60]

[61]

[62]

(63]

[64]

[65]

[66]

[67]

(68]

[69]

EWEAH A TLR4/MyD88 15 518 % A2 H i 48 0 K 1
B [J]. EiEa, 2016, 32(6): 519-522.

PO, TKZEF, T, A VU 5 0] M A R
YA PR . NF-xB RIANSLRMA [J]. H4efE
ZjEET), 2017, 35(8): 2058-2060.

Mrez, £, 5KE—, &, %I Rho/ROCK 55
I T JHe R RE T 1 A 0 /0 B b e 2 O T
U [J]. PEEREZERE, 2024, 342): 16-24.

BN, TR, BRig, & R 1577 R IR ERAE K BLRE
MYyRERIFZN [J]. bR 2 K2R, 2018, 32(4):
95-99.

Xu G, Fu S B, Zhan X Y, et al. Echinatin effectively
protects against NLRP3 inflammasome-driven diseases by
targeting HSP9O [J]. JCI Insight, 2021, 6(2): e134601.
RWFy, ELMg, FAFH, & SRILPHIRE NS K
HPUIRIEERTFC [1]. T2, 2015, 46(4): 490-495.
M, K, XL, SF. MR EREIE PIBK/Ak/mTOR
I R T A D RO LB O (7. b SRR A
2021, 41(3): 238-243.

Zhang B B, Zeng M N, Wang Y Y, et al. Oleic acid
alleviates LPS-induced acute kidney injury by restraining
inflammation and oxidative stress via the Rass/MAPKs/
PPAR-y signaling pathway [J]. Phytomedicine, 2022, 94:
153818.

Li F, Lang F F, Zhang H L, et al. Apigenin alleviates
endotoxin-induced myocardial toxicity by modulating
inflammation, oxidative stress, and autophagy [J]. Oxid
Med Cell Longev, 2017, 2017: 2302896.

W57, EME ETE, S RH R RE Y A
NLRP3 ZAE/MEIREIRERIE QI (1], WSS E
FER 544, 2023, 45(4): 361-365.

MaiJY, He Q Q, Liu Y T, et al. Hyperoside attenuates
sepsis-induced acute lung injury (ALI) through autophagy
regulation and inflammation suppression [J]. Mediators
Inflamm, 2023, 2023: 1257615.

Wu B, Song H X, Fan M M, et al. Luteolin attenuates
sepsis-induced myocardialinjury by enhancing autophagy
in mice [J]. Int J Mol Med, 2020, 45(5): 1477-1487.

Yao W L, Zhang L, Hua Y L, ef al. The investigation of
anti-inflammatory activity of volatile oil of Angelica
sinensis by plasma metabolomics approach [J]. Int
Immunopharmacol, 2015, 29(2): 269-277.

KA, #OCE:, ME, 25 Box-Behnken 3¢it-Mi i %
WAL 04277 VIR 55 22 R L ZWHFE [J]. By,

[70]

[71]

[72]

[73]

[74]

[75]

[76]

(7]

[78]

[79]

[80]

(81]

[82]

2023, 54(10): 3109-3119.
Zheng H R, Hu X H. Computational intelligence in
bioinformatics and biomedicine [J]. Methods, 2024, 227:
58-59.

Tan Y Y, Huang Z H, Liu Y Y, et al. Integrated serum
16S rRNA

metabolomics to reveal the material basis and mechanism

pharmacochemistry, sequencing  and
of Yinzhihuang Granule against non-alcoholic fatty liver
disease [J]. J Ethnopharmacol, 2023, 310: 116418.
LT, B8, B, & U5 2ipilid MEK
1/2-ERK1/2 &A% 2038 PRI BA TS 5 K SR XU SR R 1)
TER (7], 29T 7L, 2024, 47(7): 1572-1582.
KEM, SLZB, X, 5 HHEMCROTT TR
[7]. "FE2ZY4, 2019, 50(7): 1708-1712.
BAER, X, 5k 253 2R A S T
U NS RE (1], Bl ESHRE, 2024,
58(2): 40-45.
fFRIE, R, £ %, 5. 2 PiG MEEE S i
DI wk Fodt g [0 AF R BRRURE, 2024, 33(1): 169-
171.
Chen WY, Yang F F, Li C, et al. Comparison of plasma
and pulmonary availability of chlorogenic acid,
forsythiaside A and baicalin after intratracheal and
intravenous  administration of Shuang-Huang-Lian
injection [J]. J Ethnopharmacol, 2021, 274: 114082.
E, VR, WIEETE, S DR I a0 i
PRANHLHIEF 5 ik 8 ()] R B 25, 2021, 16(21):
3116-3121.
Iba T, Levy J H. Inflammation and thrombosis: Roles of
neutrophils, platelets and endothelial cells and their
interactions in thrombus formation during sepsis [J]. J
Thromb Haemost, 2018, 16(2): 231-241.
L5t H, BEHE. M/NRGE R HAH 50 G I W AE ik
BAETH MR (0], R GE 2 E, 2019, 18(3):
271-276.
Papayannopoulos V. Neutrophil extracellular traps in
immunity and disease [J]. Nat Rev Immunol, 2018, 18(2):
134-147.
Elbadawi M, Ammar R M, Aziz-Kalbhenn H, et al. Anti-
inflammatory and tight junction protective activity of the
herbal preparation STW 5-II on mouse intestinal organoids
[J]. Phytomedicine, 2021, 88: 153589.
SRILME. PGB S IRIT IR IR TRAE 50 IR L 52
). HEPEAMRTEEAE, 2018, 16(22): 119-121.
[Tt REx]





