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Abstract: Objective To explore the molecular mechanism of Huangqi Chifeng Tang (HQCF) in improving endothelial damage of
atherosclerosis (AS) based on NLRP3 inflammatory inflammasome. Methods ox-LDL-induced bEnd.3 cells were used to construct
an endothelial cell injury model, combined with si-NLRP3 gene knockdown technology and HQCF (50, 100, 200 ug-mL™")
intervention. Lactate dehydrogenase (LDH) assay kit was used to detect bEnd.3 cell viability; The assay kit was used to detect the
levels of total cholesterol (TC), free cholesterol (FC), cholesterol esters (CE), and CE/TC in bEnd.3 cells; Real-time fluorescence
quantitative PCR (qQRT-PCR) was used to detect the gene expression levels of inflammatory factors interleukin-18 (/L-1p), IL-6, IL-18,

tumor necrosis factor-a (7NF-a), intercellular adhesion molecule-1 (ICAM-1), and vascular cell adhesion molecule-1 (VCAM-1) in
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bEnd.3 cells; DCFH-DA probe was used to detect the intracellular reactive oxygen species (ROS) content in bEnd.3 cells by flow
cytometry; Western blotting was used to detect the protein expression levels of Toll like receptor 4 (TLR4), p-nuclear factor kappa B
(p-NF-«kB)/NF-kB, NOD-, LRR- and pyrin domain-containing protein 3 (NLRP3), Cysteinyl aspartate specific proteinase-1 (Caspase-
1), and Apoptosis-associated speck-like protein containing a caspase recruitment domain (ASC) in bEnd.3 cells; transfection efficiency
of the si-NLRP3 sequence was evaluated by qRT-PCR; Oil red O staining was used to evaluate the intracellular lipid accumulation in
bEnd.3 cells. Results Compared with model group, the LDH release in the HQCF group was significantly reduced (P < 0.05, 0.01),
the levels of TC, FC, CE and CE/TC were significantly decreased (P < 0.05, 0.01), the ROS level was significantly down-regulated
(P <0.01), the mRNA expression levels of IL-1f, IL-6, IL-18 and TNF-a were significantly down-regulated (P < 0.01), and the protein
expression levels of TLR4, p-NF-kB/NF-kB, NLRP3, Caspase-1 and ASC were significantly down-regulated (P < 0.01). Compared
with the ox-LDL + si-NC group, the lipid accumulation in cells of the ox-LDL + si-NLRP3 group and the ox-LDL + si-NLRP3 +
HQCF group was significantly improved, and the improvement effect was the best in the ox-LDL + si-NLRP3 + HQCF group; the
levels of TC and CE in cells of the ox-LDL + si-NLRP3 group were significantly down-regulated (P < 0.01), FC and CE/TC showed
a downward trend but without statistical significance, and the levels of TC, FC, CE and CE/TC in cells of the ox-LDL + si-NLRP3 +
HQCEF group were significantly down-regulated (P < 0.01); the mRNA expression levels of /CAM-1 and VCAM-1 in bEnd.3 cells of
the ox-LDL + si-NLRP3 group and the ox-LDL + si-NLRP3 + HQCF group were significantly down-regulated (P <0.01). Conclusion
HQCEF exerts an anti-AS endothelial cell injury effect by inhibiting the activation of NLRP3 inflammasome pathway, reducing ox-LDL

induced lipid accumulation and inflammation in endothelial cells.

Key words: Huangqi Chifeng Tang; atherosclerosis; endothelial cell injury; NLRP3 inflammasome; lipid accumulation

BIFKHFERELL (AS) J& AR FRAR M 53 i 2
FERR IS M SOREVES, R BRI ARAG T I 3K L
51 R BN RAE N R IR, T AoRiE M3 = 1 3 ik
P R B R 2 201021, AS RE SO0 I A 0 A2 A BR
O IMEFET I EZR I, R A PUE K Ok
N A BRI R SR DR A% O IR B R R B, 7R
2022 4, O P T B ERZ 1980 J AFETS,
HorEE 34% M TR 70 % 2 BIAE TS, 4T AS
(I PR 259096 97 R 2 8 B 5 DA VT SR 2590 %
OV NE 24540« DARA =] DUAR/ Ut E 9 AR bt
NIRRT BB A I3 3 RSRAG . RS KA
I PR AHF 58 1E B Al 77 24 245 47 1) o b 3 sl BB A5 - i
A3 S 1 25 EL R SR 4 v M X E ML
MOELZE AS BEJE, (HKHIAR A i 3 vl RE 51 AT fhy T
FAGYIAH KNI IRFO I . BB AN R wil6-7,
R, EYIREF R TR E . EHYIRTT4,
PAF K AS IRPRIGTT SIS k%

18 14 9 5 A 3 1 P8 B T RE A5 473 B A Dy A2 DK Bl
AS RIBIIZOIREENLE . P R ThREI5 5 S48 n if
EmiErE, SEUNE DRI, (R
HERREE A (LDL) R AZ 40 AL ) I N R 8
TEAE AS FURELSAE T, DURITE P9 R 20 i wh i)
LDL R% G A B A SR FENRE 1 Cox-
LDL), &I N B4l fe, ki 585 N B iR s
WG 26 SO TR Y. ox-LDL 28 5 WA FH 36\ i Py

J&, EEBIENOD FE 2R KR pyrin S5 M350
3 (NLRP3) #AE/IMASESCHE S0E(S Sk, {EdkX
i & (L) 1B M RE -1 (VCAM-
1) 55 98 PR 7 F P 52 36 B R0 7 WA ARE T8, R 55
B2 LA IR IE, B S AR i & AR Bk
BN, A7 (HQCE) RENEHEMNE
MR EE (EARDES) RS 2757,
IR A4 B3 BREGARL, DHTE i MR
TEIMLAGHS, 76 AS 2 S0E I A i 1) o 2= it
EHES. BT TR HQCF B3 AS BRI 417
155 B4 FIAILE] 5306 NLRP3 48 /M 30 25 1)
AHOROI-121, - SO Y R A AR P E T, A 5T
FIFH/NTHE RNA (siRNAD 5 AR /S Ut 7
P (bEnd.3) 4iiffi o NLRP3 7K°F, & HQCF
XA B2 A ORAP R B 2 75 5 X NLRP3 2 E /)
N ECEE
1 ¥R
1.1 4HAf

bEnd.3 #HHy 5 2€ F IR A E AR AT G R A
7] (i Cell-m009) .
1.2 5 EERF

TS ARATS B 2R (RIRITAB A 2
M BRA ], L5 20220527.20220520+ 20220515),
FH R8T R R 24 K 5 24 2 B 24 L) 28000t =5 7
RBIBEEE, WENERHEYIZ T Astragalus



<2746+ FE4A8EEI10H 20254 10 8

¥k . Drug Evaluation Research

Vol. 48 No. 10  October 2025

membranaceus (Fisch) Bge. var. mongholicus (Bge.)
Hsiao HITHEAR, FRATNEHEEBHENATZ Paeonia
lactiflora Pall. )T 1A, 7 XA TEBHE Y BT K
Saposhnikovia divaricata (Turcz.) I T AR ; ox-LDL
(JIMZRRAEDRHAA R AR, 55 YB-002); &
JR[EEE (TC). B AR ERE (FCO. MH[EEERS (CED
MR (REmERAEMREAERAR, k5
ml037202. ml037374. ml037158); RNA $ZEiR
& PrimeScript™ RT KFE5iAf&. TB Green®
Premix Ex Taq™ II (4t 350 HERAEDE ARG R AH,
155 AL61137A. AN70490A. AN71060A); 4L O
Pl HE (AR REFEREARAA, kY
G1261); DMEM 157535 fiG2F M35 . BERR £h 220
(PBS) (_L#F VivaCell A#], 8% C3110-0500.
04-002-1A. C3580-0500); 0.25%J#f (& E FE8k €
HRBHE AR, 585 €3530-0500); RNAiso Plus ('
HEEAEARGIR AR, 585 9108); GoScript™i#i
okl # . SystemGoTaq® gPCR Master Mix (3£
Promega A, $25 A5001. A6001); FLERMIA
(LDH) BoirlliXm & (Be'%5 C0019S). iHfE
A (ROS) RliAF& (155 S0033S). BCA &
WREME R A (F2'5 PO011). RIPA i (Ht
5 P0013C). NLRP3 $iifk (185 AF2155). FE
TR 2R /K fi#l (Caspase) -1 $iifk (185 AF1681),
BB REMEARFIRA A Toll FEZik 4
(TLR4). T AIRBRFEER H (ASC). p-H T
kB (NF-kB). NF-kB. GAPDH ¥ifk (ii¥ FE4E: /K
VR AR AR, 755958 GB11519.
GB115270. GB113882. GB11997. GB15004).
1.3 EENEHE
BB150 4 CO, #5748 QuantShudio™ 5 %5z
5% B PCR X (32 [EZEER R /RBHE A FDD;
ETC811 R A MsE 0 B (PCR) #H44% (b3 AR
MBI AR A R A ] Ds EC201827C1 By 4H
A (EE Luminex A#]); SVT-2 LN HKAX
G FR AR AR A TR A FD; 6100 Bk 2R
W &R (EEEMR AR AR AR, LC-10N
A GAED T (R RIGERRHE AR A F]D;
M200 pro B! FRIX (Hitt: Tecan A F)); 0002559-08
BUA SR B OHL (B8 Hettich ARAF]D.
2 Rk
2.1 HQCF &gy H &3
08010 03 02 MR EHREGE R FAT. B

R IO 10 EAFRZET8K, 12 1 h 5
17 3 BB el i, SRR 1.5 h, WS
I 3 KIRHGHE . $RERE e s 28 R OGR4 5 181t A
TAGRT R GATART R, B3 HQCF %14
EAFE-20 CHH. LHEHET, KHERDUKE L
B HQCF ¥ T-# K, {#i/] DMEM 5848 77 3
AT IR R . LUK 10 min J5, K 0.22 pm
o JEME IR, fe ] £ BORR FE B IR FE (50,
100, 200 pg-mL™") ) HQCF . @Eit+s4id
WL, FERAT A AERE . ATHE . BER
WA A . TR BRI, TERTE
O TSECHEAS S E, SIXT HQCF
(14 o H 4 1] 14
2.2 YHREEESE

bEnd.3 40K & 10%64- 7% (FBS) & 1%
HER-BEHE RN DMEM 2 & k5%, T 37 C.
5% CO fHIRFEF=FEHNEEERSFE . 17 bEnd.3 4H il
A IR F] 85%~90% I BEAT A CALHE
23 HREWMESSE

¥ bEnd.3 Zfiffd /xR, BAYZHA HQCF
ik . mFE (500 1004 200 pgrmL 1) ZH021, ¢
ST EUA K IR LABESL 1 X 108 Mt T 6 FLAR, i&
MRS FRE 240 G o XTRRAICE IR, Hopdly
F 50 pg-mL~" ox-LDL $l3 LA 5 N 5z 40 i 453473 45
RS S], HQCF ZHAE A ox-LDL (T[] B 73]
BON 50, 100 200 pg-mL™" [) HQCF ¥k . % ZH 0
H 24 h JGi TR 8L

i3t LipofectamineTM 2000 4%t si-NLRP3 #4
7 bEnd.3 418 NLRP3 FffA 7 . K5 bEnd.3 405
N si-NC 4. si-NC+ox-LDL 4. si-NLRP3+ox-
LDL . si-NLRP3+o0x-LDL-+HQCF(200 pg-mL ™)
Ho si-NC HEG TR R AE % siRNA, si-
NC-+ox-LDL ZH3:455%;, siRNA I 50 pg-mL™
ox-LDL % 34514, si-NLRP3+ox-LDL #1444 si-
NLRP3 i fik NLRP3 ik, FEYLfEMA 50 pg-mL™!
ox-LDL % S 4117, si-NLRP3+ox-LDL+HQCF 41
gL si-NLRP3 J&, [FBHEN 50 pg'mL™" ox-LDL
S5 5 200 pg-mL! HQCF T-i. ox-LDL Al
HQCF il [d] 24 he
2.4 ‘ApEEES

si-NLRP3 741 H M &L A AR A IR 2w
BEF A Y, si-NLRP3-1. si-NLRP3-2. si-NLRP3-
3PHIIER 1. WX B A K bEnd.3 4l f45)



FEA8EF 108 2025F 10 B ¥k . Drug Evaluation Research Vol. 48 No. 10  October 2025  « 2747 «
#1 siRNA F7 =2 SI¥F5
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Fepig) 6 FLAR T, EHLIMIG. TP FRE, 4 R: TGGTCTGTTGTGGGTGGTATCCTC
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Fig. 5 Relative expression levels of NLRP3 inflammasome-related proteins in bEnd.3 cells ( X s, n=3)
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