= 1478 » PER 20234F38 B4 B5P  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 5

£F TLR4/NF-«B/NLRP3 BIRMBZ R EEE A IIHIMEEKE 115
S M ESMNER L4 BT IR

R, EEFEY, RER KR—UT3, MY, RE.L L2, oz Bk
L bR R B R, b R Ak G, Tk AEE 050020

2. bR R B AR B, WAL AXHE 050020

3. VA TR 2 R R S R P B PR AT L G, WG A 050020

4. WIRERIR S M BERE, Wk AXKE 050020

i E: W Tl Toll FE3244k 4 (Toll-like receptor 4, TLR4) /%K F-«xB (nuclear factor-kB, NF-xB) /NOD #5Z{#&
AE AL KA E H 3 (NOD-like receptor thermal protein domain associated protein 3, NLRP3) SR TTFRIEA LB 2%
A (hydroxysafflor yellow A, HSYA) #[Ifi| % % 5K & 11 (angiotensin II, ANG I1) 75 5 [ I & 71K 5 2T 2 48 . (vascular adventitial
fibroblasts, VAFs) iEBAEH. A%  HAMHIERFER RN ESINK VAFs, 562y M4 i -F Vimentin A1 a- P8 WL
W32 A Ca-smooth muscle actin, 0-SMA ) 2 A K IA, %58 VAFs. B4 B4 ANGII 4. HSYA 4. fis % ## (lipopolysaccharide,,
LPS) ZH#1 LPS+HSYA 4, XML VAFs 4 THFRIEEH TSR, HREHLS T 1 X107 " mol/LANGII A2 24 h, SRJETEH#A
% 100 nmol/L LPS Y 40 umol/L HSYA 35953, 4k&8:8%5% 24 h, QIR SZIGHIN VAFs T RE /1 CCK-8 VEM M4 ML /7
Western blotting 1] TLR4. NF-xB 1 p-NF-«B & [13RiA; HZEFGLE KM NLRP3 & ME/MAMEIECH [ NLRP3, iR
REARIREAM-1 (cystein-asparate protease-1, Caspase-1) MIHT B si#£H8H (apoptotic spot-like protein, ASC) FLFiA{E
Mo SER P RHLERIUESE VAFs B 7R, KIRSEIG4E R R, ANGII RE B3 A i 2% (P<<0.01), LPS #l
Bt — e VAFs iR (P<0.01), HSYA REW4NH] ANG 11 & LPS Xf VAFs TR HIESEH (P<0.01), Western
blotting 45 R i27R, ANG I I EANILA TLR4 Al p-NF-«B [FEE (P<0.05. 0.001), FF{E#E NF-xB A#% (P<<0.001);
HSYA 23] ANG 11 #ES 40N TLR4 F1 p-NF-xB [J3Ri% (P<<0.05. 0.01. 0.001), F£3l#| NF-«xB A# (P<<0.05.
0.01. 0.001). HIETIELILERKIE, ANGII K LPS fitidt NLRP3 % fiE/MAMI S (4 NLRP3. Caspase-1 & ASC Jt3Ki%,
HSYA A[J8/> ANG 11 % LPS 5 NLRP3. Caspase-1 & ASC F 3Lk, #Ii] NLRP3 KAE/MAMA L. 458 HSYA#E
1 #H| TLR4/NF-xB/NLRP3 il #% 75,0 ANG 11 551 VAFs iT# .
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Abstract: Objective To investigate the effect of hydroxysafflor yellow A (HSYA) on migration of advangiolar fibroblasts (VAFs)
induced by angiotensin II (ANG II) based on Toll-like receptor 4 (TLR4)/nuclear factor-kB (NF- kB)/NOD-like receptor thermal protein
domain associated protein 3 (NLRP3) pathway. Methods VAFs were cultured from rat thoracic aorta by tissue patch method, protein
expressions of Vimentin and a-smooth muscle actin (a-SMA) was detected by laser confocal assay for identification of VAFs. Control
group, ANG II group, HSYA group, lipopolysaccharide (LPS) group and LPS + HSYA group were set up. VAFs in control group were
given normal culture medium, and the other groups were given 1x1077 mol/L ANG II for 24 h, and then changed to contain 100 nmol/L
LPS or 40 pmol/L HSYA medium, continue to culture for 24 h, and migration ability of VAFs was tested by scratch test; CCK-8 method
was used to detect cell viability; Western blotting was used to detect TLR4, NF-xB and p-NF-«B protein expression; The co-expression
of NLRP3 inflammatory corpuscle-associated protein NLRP3, cystein-aspartate protease-1 (Caspase-1) and apoptotic spot-like protein
(ASC) were detected by immunofluorescence assay. Results The results of immunofluorescence confirmed that VAFs were
successfully cultured. The scratch test results showed that ANG II could significantly increase the cell migration rate (P < 0.01), LPS
stimulation can further increase the migration of VAFs (P < 0.01), HSYA can inhibit the promotion of ANG II and LPS on VAFs
migration (P < 0.01). Western blotting results showed that ANG II significantly increased intracellular TLR4 and p-NF-«xB expressions
(P < 0.05, 0.001), and promoted NF-«kB entry (P < 0.001); HSYA significantly inhibited the intracellular TLR4 and p-NF-kB
expressions induced by ANG II (P <0.05, 0.01, 0.001), and inhibited NF-xB entered the nucleus (P < 0.05, 0.01, 0.001). The results
of immunofluorescence test showed that ANG II and LPS promoted the co-expression of NLRP3, Caspase-1 and ASC proteins
associated with NLRP3 inflammatory bodies, and HSYA could reduce the co-expression of NLRP3, Caspase-1 and ASC proteins
induced by ANG II and LPS, and inhibited the assembly of NLRP3 inflammatory bodies. Conclusion HSYA can inhibit TLR4/NF-
kB/NLRP3 pathway to reduce the migration of VAFs induced by ANG I

Key words: hydroxylsafflower yellow A; vascular adventitial fibroblasts; angiotensin II; lipopolysaccharide; TLR4/NF-kB/NLRP3
pathway
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AT PRI R 0 LA S 2 R I XU BT, NOD 52 44
A 45 M <8R 1 3(NOD-like receptor thermal
protein domain associated protein 3, NLRP3) #¥E /N
i NLRP3. TP A{FEEE I (apoptotic spot-like
protein, ASC) K P Jht % B2 K & 2 R & 1 B -1
(cystein-asparate protease-1, Caspase-1) 21, ASC
] LT 5 pro Caspase-1 25 &G Caspase-1, 3
Mk IL-1B IL-18 & R 4 AR % FIB0E . Toll
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FESZAK 4 (Toll-like receptor 4, TLR4) K% [H-¥-«xB
(nuclear factor-kB, NF-kB) A NLRP3 # 14/ MA]
LWsyF. WF7EEM, TLR4/NF-kB/NLRP3 {558
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MRARAE S R, ColkmsBETRT “RasER 7, 4 LAY ik,
S B K . LA TR R 2 I A2,
AW SN W&t /R I R e MRS RN I L
AR AS. BRI EEZFR A (hydroxylsafflower
yellow A, HSYA) RZZA4EM 3 E0E MRy, 5O 1
BRI E LR ERUS, BRI, HSYA
pefp @t AMP K & IS ( AMP-activated
protein kinase, AMPK) /NF-kB/NLRP3 15 5-JH #471
HISCRAE 2, AR /IS BRI i FpR ),k mT e
IEHIH] NLRP3 98 A /AMA S CR 4 O L 1L/ P v
o, PR ATIARE 7K, HSYA fefgimid if
4 H BEAH L 555K 3 1T (angiotensin I, ANG II)
%310 VAFs iT8%, oot i i S 9P, SR, HSYA
7f TLR4/NF-kB/NLRP3 {5538 i+ (1 4E F B A i
KRG TC . AW EEHRTT HSYA & 5@ i
TLR4/NF-kB/NLRP3 {5 5@ g4l ANG I 7551
VAFs iT#%, iy HSYA o036 L5 B9 KR 9T AS $R 4t
SEIG AR FR K IR o
1 #R
1.1 4

SPF i SD KB, A&JiiE 160~200g, 6 Ji
W, W EmALE LRSI, S EKIES
1P08169 . BTl FE T AL 2 e a4 5 » 184 SPF
WAV AT, AR ERRE N 24 C, MR
N 45%, B, 120120 I/ BEEASE, BHIRE.
B SLIGIE NG SR S A EE ), IR A R A
BES PRI Z L ik (HtiE 'S DWLL202203044)
1.2 ZAm5iEH

FRIAETHEER A (5 2021100361, s
R 99%) WWH iR AR AR AR B2
B (lipopolysaccharide, LPS, #t5 2022060581,
M EIKER T (IS 2022031156) W H LR RES
BB A BR A F; DMEM/FI2 1 98 & (#it 5
2022011271) T H 3£ E Gibco A7 ; 4L (fetal
bovine serum, FBS, L5 2021051623) I E ki /Y

EHAEVRIEARA T i -3- 5 R A
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
FaPi KRR GitS 2022061362) 1 H % [E Abcam
nal; a-FIENEIEE (a-smooth muscle actin,
o-SMA) Pt K ERPTA (5 2022040511). L HE
1 (Vimentin) %t K R PtfA (45 CY5134) .NLRP3
TP BRPUE (5 2022030316). Caspase-1 %t
KPR (k5 202205187) HRP #rit i) 1gG 9t
(#'5 2022040315). 1L FEHifk 488 Pt (L5
20220326190 W EHr R 594 e —ht (H5
20220501068 3 _EigAaE £ RH A R A R s ASC
Fa Pt R BRI (LS 2022020817) I F 35 [F Affinity
Biosciences A F]; TLR4 $iifk. NF-xB Piff. p-NF-
kB Pk, s R IGAR & (H5 2022180627)
A LSRR R AR CCK-8 ilf &
(ftt5 2022060721 W H EiFE/RAEVARAF .
1.3 {43F

SW-CJ-2FD B TAE G (IR R R T AEAR
HIRAT]D; 311 B4R 7748 (3£E Thermo Fisher
Scientific A% ); VICTOR Nivo %! % IfgiFLi% %
¢ (f#[H Perkln Elmer /A %]); ECLIPSE Ti2 #4f3 &
FHZE B4 . ECLIPSE TS2 #2980 B (HA
Nikon A#]); 5804 A En# 5.0l (4E[E Eppendorf
AT 1645050 BUrREYK . HLER AL (32[H Bio-Rad
~#]); Fusion FX5 Spectra B ZDRe G 24 (i
Vilber AF]).
2 7k
2.1 JR{X VAFs 155

KR ip 25% i (10 mL/kg) WRIE, [E €,
5% BEHEEE, TS, B ESIk. PBS i
BeEahlkfa, KB sMEE ERNEDIHZ, HAY)
B MA, WEVEE N, 2R W R4l =
SEIFIVLAHM, R A 0 U SN BT BN (1 mm?/
HO, FE 15%M6 4 ik i 58 AR TR ik N BE R 7%, B
F 37 C. 5% CO, 4R 740 H 85 7% .

HLNEEERE TR 1 A5, ) 0.25% 8l iH L4 21
W E R R gmie, FRrgn i iR AR [, 25 BRI,
H TR 2 . IR BB, 1000
t/min £5.0> 10 min, 3% B3, 3K43 PO 4R VAFs. Ziiffl
%113 %% P3 X, FAFSLIH VAFs. it ik
WIS S 5E VAFs.
2.2 ANG II X HSYA B2 FIXRHE

20 it 3000 A/FLEEFET 96 FLAR, Frdtiff it
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TXPEE AR, TETC IS R 5 5535 12 h,
SRIG VI 100 uL & A RIREERSEZ Y ANG 1T (0.
1X1075, 1X1076, 1 X107, 1 X 1078, 1 X107 mol/L)
o HSYA (0. 5. 10, 20. 40. 80. 160 umol/L)
R R LML, R EXT IR CEApR;773t),
Y4k 225595 24 h, KA CCK-8 VEAG 4N S 77 -
ffi€ ANG 11 & HSYA fEFNRIE S, Faipsesh T
96 FLAR, Heha RIS IR A PEAH IR o 4 M L ko) ik
J&, % ANG 11 5 HSYA [I/ER A& E N 0. 124
24, 48 h, FFURLEXT IR, RAEIT 424750 4l sh
T ANG II 5 HSYA K. &5 —IRGZHIA 0h,
LU E, CCK-8 VLR A NE /1, ~FATIE 6
W, SIEE 3K, BCPIE.
2.3 CCK-8 &M VAFs j&77

W B A B 20 B P T 96 LR, Fr 4t iR
EAKE, HTLMERFRAERTR 12h, 47 ANG I
ok HSYA H#%, i E 6 NEFL, 4kelisiss 24,
FALIAN 10 uLCCK-8 7, 37 CW¢E 1hf5, B
PRI 490 nm AL FIWOGIE (4D 8, THEHME
J1o SHEGES 3 K.
2.4  Western blotting 1 ANG II iS58 VAFs &
TLR4 1 NF-xB EAKIA

VAFs L 2X 103 NALEEF T 6 FLAR, e Xt
BAEKE, RESMEA. ANG 4R HSYA (20,
40, 60 umol/L) #1, XFHRZZS T35 75 IEH %,
HARMLF 1X107 mol/L ANG I AbFH 24 h #4972
ANG I 155 1f] VAFs ITB B . S8 5 B8 & AN A
WRPE HSYA MIREFR%E, 4REEREE 24 he UREE 24N
i, IS ER BRI RIPA 240, $EH4m
M, BCAENEEAWRE. EAFEME T
ot FE TR BN - SR TN M I e Bt i LK, 7 22 PVIDF Jif,
5% NE2E@hE I 2 h, IIAN—F, 4 CHER TR
AP 8 Ja , RIS R A Bl R A,
25 GBEBERALE

VAFs DL 1 X104 AR TIRE T HIC ) 24
FUBR, 1557 48h. BEEXTIEZ. ANGI 41, HSYA 4.
LPS 41F1 LPS+HSYA #1, ML T 5 E 5
7%, HAKMHLT 1X107 mo/LANG II 43 24 h #4
# ANG 11 531 VAFs iTBHM . SRR NS
100 nmol/L LPS 5§ 40 pmol/L HSYA ({35775, 4k4:
Higt 24 he HUHIE )/, f8H 0.25% Triton X 100 T
FL, W 37 CLLZE Mg E A 30 min, JEN RS
NLRP3. Vimentin. a-SMA. ACS $ifk (1 :200),

37 CHM 1 hs WILEDIR 594 26 "Ht, &G
$1041 30 min, %00 DAPI £, TR EHEE N0
I,
2.6 XIJRSELG

VAFs DL 2 X103 ANAFLEF T 6 LA, R4 Xt
HEK, HEiRimER IR 12h 5, HEEE
SKEEYHM ERIZR, H% “2.57 TR 74, LPS 2
BT 3 h TRACIRANRM, FEIMAAERIRER ANG 11 A
HSYA. #ARRICREAZ) 0h 4UACIRAS, BN 15%0h
AIE I FE kTR, GRS FR 24 h, FHALEER 3 4
KR A HEC SR 24 h 4HARIRES, TR 4IUTRE %

TR =(0h RIEEE —24 h RIJE5ER)/0 h IR 56
27 FITFES

K H Graphpad Prism 5 3%} SEi 248 317 4t
T, ZRLAX £S3RIR, One-way ANOVA AT
ZHWEDT, K5 TR LR T
3 £R
31 FER VAFs A REE

VAFs TEZS AT » K BRI 32 30 ok 1 A A1 S 2H 27
NGERTE H AN & FF & VAFs (B 1-A). 5%
FeAL ARSI VAFs 145 £ 8 1 Vimentin & 115 P
LR A bR 5 R 1 a-SMA, W1 1-B 7, Vimentin
BEIHMERIZE, £W a-SMA Ki&, #t—HiEL VAFs
BRI .
3.2 ANG Il B2 RAER AT E

FIH CCK-8 ¥EA I ANG II 4bF# VAFs J& 4 i
TEAIHIARAL, BhsE ANG IT AR FH e R A st ]
WA 2 AR, 1X 1077 mol/L ANG IT 42 33k 4 i A= K 1)

A PO X P1 % P3 X

DAPI Vimentin Merge

15 pm

DAPI a-SMA Merge

1 VAFs 475 (A, X100) % a-SMA. Vimentin EH%
& (B, X400)

Fig.1 Morphology (A, x 100), a-SMA and Vimentin protein
expressions (B, x 400) of VAFs



- 1482 - PER 2023E38 B54% HSH  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 5

ER & (P<0.01), [k, #EH 1X107mol/L 1
ANG 11 AT Ja 85286 . HE— 2B I 1E i 24 3R
7, ANG I F1E I 2 2 4, BB MNE /1B 5 1
FHH RGN 5 E 108, 24 h EF &R (P<<0.01),
24 h 5 B[R] E K 41 BTG 1R BRI, DR S 4k
ANG 11 7E I [A]3EFE 24 he
3.3 HSYA WIIE R EFARTE#E

FIFH CCK-8 346l HSYA Ab3H VAFs J& 24 i %
JIARA, B e HSYA BIAE R R B AUy 8], 4o
Kl 3 Ffian, HSYA B8 W& VAFs iG] (P<

A 20
#
15
= i i
1.0
0.5

0 10°10%10710° 107
ANG II/(mol-L™")

H5XIE4H (0mol- L) Eui: #P<<0.05 *P<0.01;

0.05+ 0.01), MfEFHWKZILF] 40 pmol/L, 4H I
RIEH) 50%, MIEHWEIAZE] 80 pmol/L B, 4HfE
HELZESE . K, %M 40 pmol/L 1) HSYA BHT)5E
SRS, PR SRR, B HSYA 1
FARFTEZER S 24 h, ZHH0SE 052 RRE (P<<0.01);
AR IEK A 48 h, HHMUIE ST R FE 50%, (H BI04 4
PRI S5 42 HSYA 1E RIS [E] 36 4% 24 he
3.4 HSYA %] TLR4/NF-kB {55182

Wk 4 s, SRS, ANG 11 41 TLR4
EAFRIEKTEZTHE (P<0.001), p-NF-«xB filf%

B 15 Hok

0.5 T T T T
0 12 24 36 48
t/h

Honh#Ak: *P<0.05 *P<0.01, K3

#P<0.05 #P<0.01 vs control group (0 mol-L™"); *P < 0.05 *P <0.01 vs 0 h group, same as fig. 3

2 ANG II X} VAFs SENHIER (A) MBS B) K& (X£s,n=6)
Fig. 2 Dose-effect (A) and time-dependent (B) of ANG II on cell viability of VAFs (X £ s, n = 6)

l M o

0 5 10 20 40 80 160320
HSYA/(umol-L™)

SxHR4L (0 pmol-L7Y) E#E: #P<<0.05 #P<0.01;

B 1.2
1.0

<~ 08 o
0.6

041l T T T T
0 12 24 36 48
t/h

H5oh 4. *P<0.05 *P<0.01

#P<0.05 *P<0.01vs control group (0 pmol-L™"); P <0.05 #P<0.01vs 0 h group

3 HSYA X} VAFs SEHHIE (A) MBI B) XF (X+5,n=6)
Fig. 3 Dose-effect (A) and time-dependent (B) of HSYA on cell viability of VAFs (X £ s, n = 6)

Hith
—

1.21
- . o 125
2 0.9 ek o 1.00
— [=™
< 06 < 075
g ey 2 030
Trs R 0% 10 % 03 z 0
= B
NF-kB S S s . e 4 o Lt 11l 11l 11, Z 0 .
* 5 6.5x10 SR ANGII20 40 60 pogiel ANG i 20 40
PNF-KB v e s o wmm 6.5 X 10% HSYA/(umol-L™) HSYA/(pmolL b}
£ 075 Z 06
- . ! = ~
BN NExB -~ ® “n— 6.5X10% = 050+ S 041
GAPDH & auss wwes s e 36X10° 3 (5] E 0.2-|—‘L| |"|
&3
SR ANGIT 20 40 60 z fz 0
T -1 a,
HSYA/(umol L) AHE ANGII20 40 60 i #HHE ANGI120 40 60
HSYA/(umol L D] HSYA/(umol L D]
SXIRA LR *P<0.05 #P<0.001; 5 ANG II41Lb#:: *P<0.05 *P<0.01 **P<0.01

*P<0.05 **P<0.001 vs control group; “P < 0.05

P <0.01 vs ANG II group

4 HYSA il ANG I1 558 VAFs &f TLR4. NF-xB 1 p-NF-xB EAFKIE (X+s,n=4)
Fig. 4 HSYA inhibited the expression of TLR4, NF-kB and p-NF-kB protein expressions (X + s, n = 4)
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W NF-kB & A RKIEK P EE & (P<0.05.
0.001); 5 ANGTI 41tb#:, HSYA 41 TLR4 &K
K 7KE B PR (P<<0.01. 0.001), HSYA (40. 60
umol/L) 4 p-NF-«kB HHRIA/KFEEFIL (P<
0.05), HSYA %7l 24 % N NF-xB & H R IAK- i
FBEL (P<<0.05. 0.01. 0.001), #HJ HSYA e
PN TLR4/NF-«B {5 5@ H, I H AT LLH| NF-«xB
(P R A A NAZ
3.5 HSYA ##] NLRP3 1 ASC t3Rik

Wk s Fros, SXTRALE S, ANGII 41 NLRP3
Al ASC Z2Y6aEEEE I, NLRP3 Al ASC JLgeikis
B, $E77 ANG 1T fi2#E NLRP3 48 PE/MAcs A4
B, 5 ANG I 4 Hb#, HSYA 41 NLRP3 F1 ASC ¢
HeHREEIRES, NLRP3 Al ASC Lk, £
HSYA BERL ] NLRP3 %8 M /M ) 4125 R0
3.6 HSYA ] ANGII & LPS i55H VAFs iT#

LPS AESIE TLR4/NF-«B 15 5@ %, R84
AT I 78 L HSYA e84 ANG 11 5311 VAFs
IR, N T e HSYA #0H# VAFs HIE#1E
5 TLR4/NF-«B 45 %, £ ANG II i5 S1f] VAFs iT#

o i ANG II HSYA

LPS+HSYA LPS

BERY 0P 4R M AT LPS A, e i i) S 6 A 4
MUTFEE DL, Bl 6 Fin, SXTHRAE, ANGI
HAMMER R EER N (P<0.01); 5 ANGII 4t
5, HSYA ZHANMIERE F 8% FFK (P<0.01), LPS
HAM A BRI R 5 LPS 44, LPS+
HSYA HA M #% BEFIC (P<0.01), K
HSYA R34 LPS X} VAFs iITB M2 ER

v . . . .
b H. . .
HSYA
15 um

DAPI NLRP3 ASC Merge
5 HSYA #l#] NLRP3 F1 ASC #£3&RiX (X400)
Fig. 5 HSYA inhibited the co-expression of NLRP3 and
ASC (% 400)

EBEY%
G
i
&

XTI
ANGII
HSYA
LPS+HSYA -
LPS

HXTRMALEEL: #P<0.01; 5 ANG AL "P<0.01; 5 LPS AHLIL#: P<0.01
#P <0.01 vs control group; P < 0.01 vs ANG II group; 4P < 0.01 vs LPS group
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Fig. 7 Effect of HSYA on LPS-induced co-expression of
NLRP3 and ASC (x 40)
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