964 Fili ZE 22 % R 24, 2023 ,45(9) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 2097-0927. 202211043

“SmteR1E T Sirt3 #H NLRP3 /MK S E 00 E S N K AR 5s

X ERAe B S JEANE LR OBRLK 48 400038 TR, BEEEE K (SR K ) FEREBE S RENE
FHEMN AR, BERTER SEMETEE SRS, \RTE EFREFHR O

[(HWE] HmY W SR (dihydromyricetin, DHM ) X id izt Sivt3 101l B4R B 175 14 10058 P4 B2
S NLRP3 S8 M/ MASE Ak , A 48 P9 B A0 Bt s i VR AL 98 o i AR (200 pumol/L) 4b
NIBF 5 DK PR 20 L 7 S R A S 8, A [] vk 2 DHML (10,20 .40 wmol/ L) 3 Ji5 A5 I 74 Kz 4 B35 77
LDH B LA B N B2 A G R R 73k o 32 qRT-PCR FIEE S ED IR G I NLRP3 24/ MA G
AEAHICA A R 1) mRNA FE [ RIEKF- iz AT E ae s QAT & F B A7 SE 4R 4R R DHM X Iy
A SRR DI RE R T E A o AL Sirt3 R R HIR 3-TYP (50 pmol/L) Fi1 Sirt3 #:F Fk kL T Fil,
PRZ Sirt3 7 DHM il FEAER 15 5 NLRP3 SV MATE (L ifE T . 8508  DHM BRI 2 30 Hil Rtk FR 175
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Dihydromyricetin ameliorates vascular endothelial damage by inhibiting NLRP3

inflammasome activity through Sirtuin 3
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[ Abstract | Objective To investigate the inhibitory effects and mechanism of dihydromyricetin
(DHM) on the activation of NLRP3 inflammasome and improvement of palmitic acid induced injury in
vascular endothelial cells through Sirtuin 3 (Sirt3). Methods Human umbilical vein endothelial cells
(HUVECs) were treated with palmitic acid (200 wmol/L) to establish an inflammatory injury model, which
was subsequently intervened with different concentrations of DHM (10, 20 and 40 wmol/L). Cell viability,
LDH release level and expression of endothelial cell adhesion factors were detected respectively. qRT-PCR
and Western blotting were used to measure the mRNA and protein levels of cytokines related to NLRP3
inflammasome activation. The regulatory effects of DHM on mitochondrial function of endothelial cells were
determined by Seahorse Extracellular Flux Platform and mitochondrial membrane potential assay. Moreover,

Sirt3-specific inhibitor 3-TYP (50 wmol/L) and Sirt3 overexpression plasmid were adopted to explore the role
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of Sirt3 in DHM inhibiting the activation of NLRP3 inflammasome induced by palmitic acid. Results DHM
significantly inhibited the decline in cell viability, release of LDH, and secretion of endothelial cell adhesion
factors ICAM-1 and VCAM-1 induced by palmitic acid (P<0.05). Moreover, DHM remarkably improved the
decrease of oxygen consumption for mitochondrial respiratory activity, enhanced ATP production and residual
respiratory capacity, and suppressed the elevation of mitochondrial membrane potential (P<0.05).
Meanwhile, DHM also suppressed the mRNA and protein levels of NLRP3, IL-18 and ASC induced by
palmitic acid (P<0.05). Sirt3 overexpression enhanced the above effects of DHM, while the Sirt3 inhibitor
Conclusion ~ DHM

endothelial cells by activating Sirt3, inhibits the activation of NLRP3 inflammasome, and thus alleviates the

3-TYP obviously attenuated these effects. maintains mitochondrial metabolism of

inflammatory damage in HUVECs.
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JIFAATE S AR PR FE I PN i 4 Ay A 9 % 42
W% DHM X BRH R VS T P4 B2 4 NLRP3 S8 P/ )M
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1.1 ## 5 A

NS B kN K 48 g ( human umbilical vein
endothelial cell, HUVECs) Fil icell JEAT P 57 40 it 3% 57 3t
(PriMed-iCELL-002) W4 5 | ¥#E5¢ A 5AE W) H AR ey A
R, 2R (42866 ) FIARH R ( palmitic acid,
PA) ( P5585-10G) Iy H Sigma 4\ 7], CCK-8,LDH F
JC-1 b A B A iR & W B B = KA
ARABR 2 ) 5 ELISA A6: I 45 750 65 40 i 18] 2% B 95 1
(ICAM-1, KE00061 ) Al Ifi, 45 %k Fff [ F 1 ( VCAM-1,
KE00163) 14 [ Proteintech 2N &, RPT A IL-1B Bk
(D3U3E) #1455t A NLRP3 Hifk ( DADST) 1 [ Cell
Signaling Technology /N ; G A Sirt3 Pri& (ab217319)
Wy ] Abcam 25 7], 3-TYP 4 4] 31 ( HY-108331) Ity [
MCE /A i ; Sirt3 ¢t 3 3% B0 ( peDNA3. 1-EF1a-MCS-
3flag-CMV-EGFP ) W) F {UIE A= M1 H AR A PR 7] s 2ok 4
JE ST E R F &0 3 Seahorse Bioscience 23] o
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PA 20, I TB03F Sirt3 7F DHM 232 145 PN Bz 40 i o )
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1.2.2 4087 S CCK-8 2 Jif 75 1 A ] 4 1
PRI B UL A5 AT, DA HE 4 %) 40 355 0 92 & 1 %
HRSL A 100% 115545 2H I Al A g o

1.2.3 ZLmRB AR ErEml AR E
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KEGFTEEAL R 535, 43 3198 25 25 00 BRAL G 11515 31
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P, e BRI Btk T .

1.2.5  JC-1 S {4 Ji55 Ha, A3 A ) Bt HUVECs 4
Ji, $RBCHT EEZR A R, SR JC-1 D AT oA A I e
(zialllREwn ko ivalll B2 R RN SR I re2 S AP D RAN iV
SR AD AN DGR 7R SRR I LAY, EU A R e B £k
R ENG R VA S o

1.2.6 Seahorse ZRifA I JJ ML 78 XF96 4 fu s
MR 5 7R HUVECs 40, 52507 1 d ARk Tk
XFO6 #rA . M E CO, 9% & 4 B XFO6 4 i 5
FEb, W 3B B SR e | 37 °C TR ARG I s 5
b5 A 37 CTE CO, WE B #E P 5 5% 45 min, 77T
XF Software X115 B #2JF , HFIRIB1T, et A8 A

AR AT RCUE, 75 2 15 ~ 30 min, KUESE NG
PR AN FRARUBA, B2 7 A 9z fT. R Wave 4%
5 B T 017

1.2.7 Western blot ¥l k23 HUVECs 4, 40
JRAE 5 AT 1% B 1 TSI ) 550 01828 P 410 <l 790 A 40 J
S 2 iR ( Sigma-Aldrich, 52 [H) 2%, ] BCA i
R & CEZREYBARAIRA W, Fifg) 05E & H Bk
J& o e AT G, S R B R IR LA L
5% Wi A4 95 s P 1 b, SRS A B4 (1:1 000) 78
4 CHI AT S BN . A A7 kil (TBST) 22 il
THURNE 3 W, TR 2 IR T IR S A W i (38 = R A
WHEARARAF], Fifg) bRic i —HiiFE 1 h, TBST 3%
B3 R gy 455 ] Fusion FX( Vilber Lourmat,
B [E ) 1 Immobilon Western fk %% % J¢ HRP J& ¥
(Millipore, ) i 7RI . 1A Image J H o7
HERBKF RIS HEE B-actin T FAHXS
Fikat,

1.2. 8 qRT-PCR ¥ B HUVECs 40 jg fin A
TRIzol( TaKaRa, H 7<) , 4355 &40 RNA, Fi| f NanoDrop
One/OneC f{ 5 1% R 45 1 J32 0 7 ASCRS: T 45 2H A AR
RNA ¥k 2, F TaKaRa S % 5t il R & , 1005 s 5
cDNA, ##18 SYBR Green Master Mix 1B 35 Bc i )2 i
VW, PCR RN AR R 20 wl, SR PCR X ( CFX-96
realtime PCR system, Bio-Rad 2\ 5] ) 58 i s 7, P 5 36
mRNA {1 F KT L Beactin fE N2, i 275
T BT BE R AR Rk &, BIYIF S IR 1,

®1 ERSMSTHRKE
S 151 (5'—3")

| : GCCACGCTAATGATCGAC
NLRP3 i 128
F i : TCTGAACCCCACTTCGG

11 37 : TTGAGTCTGCCCAGTTCC 51
P R : TTTCTGCTTGAGAGGTGCT

P I/ bp

9% : CAAGTCAAGCCGCACAC
Caspase-1 N 129
T % : ACGCTGTACCCCAGATTTT

s 3 TGACGGATGAGCAGTACCA o
’ T : GGCCTGGAGGAGCAAGT

18 3% : TTGTCTCCCAGTGCATTTT o1
Tt : GGTTCCTTTCCTCTTCCC
3% : GCCCTTTTCGACTACGC
NF-kB 92
¥ : CTGTCCCCATTCTCATCCT
37 : CAGATGTGGATCAGCAAGCAGGAG

-actin
A N i : CGCAACTAAGTCATAGTCCGCCTAG

1.3 it oH
SKH SPSS 22. 0 Geit=# ik A3 7o i, Bl LA xes
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DRG]
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467 pg/mL(P<0.05, [ 2A) , Al [RIFE Y Ak 35 PR 25 fiff
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RIF 53,3 A~ 7 i DHM i kb B2 (%) ICAM-1 43 51]
% 391,375,317 pg/mL, VCAM-1 43 51 f& & 530,
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) 53 WA T o
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(e
1
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20
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LD

41511 B

1:CON #2;2:PA #1;3.L-DHM+PA 41 ;4.M-DHM+PA #1;5.H-DHM+PA #8;a.P<0. 05,1 CON 281t %:;b. P<

0.05,%5 PA 28k

A @ e % 7 ;B LDH #5 &

E 1 DHM XfiRH{ER % S & M K A 7170 LDH K320

600 -

2 400 Lob

o0
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200+

1C

1 000

800

1
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o

S

S

1

o

400 b
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200 -

1:CON #8;2.PA #1;3.L-DHM+PA #1;4.M-DHM+PA £1;5.H-DHM+PA #8;a.P<0.05, 5 CON #1}t#5 ;b. P<

0.05,%5 PA 411b%&

A:ICAM-1;B.VCAM-1

2 DHM XfiRHER 55 S & P BZ 28 RE 3 Bt (X 43 i A 2 i
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2.3 DHM sA:4888 % § 0% 1 & am f NLRP3 %M CON ZHAH L, A5 R A B AT |8 NLRP3(P<0.05) .
MR EALE F ASC(P<0.05) f1 IL-18 ( P<0.05) & 1 Fik; 5 PA 41
qRT-PCR 25 R AR R AL PR AT 5 2 A N B2 AHLEE, >R 1] DHM i 4b B 48 Jif 5, NLRP3 (P <0. 05) |
4l NLRP3 . ASC . caspase-1, IL-18. IL-18 FI NF-xB ~ ASC(P<0.05) i IL-18 ( P<0. 05) & [ ik /K V-1 9]
mRNA LiEAKCFHI T 5 (P<0.05, &1 3) ,DHM gk REEIR(E 4) o DL ESEREN], DHM BRI HI 4500 R 15
FERT Y S 40 AR IR 15 ) R R ) mRNA B3k A0 P 4L NLRP3 Rk /MATE Ak
EFH(P<0.05, 18 3), SIEENBLEmEERE RN, 5

8 2.0 2.5
] a » 1 i
X il # a
# 6+ 15 % 207
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= = Z 154
=z = += 1.
= 44 < 1.0 =
Z s
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© 24 ¢ . .
g 2 S 0.5 L 05-
= 2 2
= ’ g
0- 0= S 0-
1 2 3 1 2 3 1 2 3
5 A 45 B 5 C
2.05 6 4=
I e T L A
X a X —% a
® 1.5 _% ﬂ.}‘: 3
=y b Em i b =
= 101 = = 24
< =< = |
Z. Z = )
[==1 k= 2 El
g g g
oo 0.5 Q Cﬁ 14
o w3 i,
= = =
0- 0- 0=
1 2 3 1 2 3 1 2 3
4151 D it E ikl F
1.CON £8;2.PA #8;3:DHM+PA 48;a:P<0.05,5 CON 4arb45;b:P<0.05,c:P<0.01,5 PA 20ib&
A:NLRP3;B:ASC;C :caspase-1;D:IL-18 E ;. IL-18; F ; NF-xB
E 3 DHM 3z E 1% S M E M K& 40 NLRP3 % M/MME mRNA Rk R0
1.5 1.5 1.5+
1 2 3 a
s L I iz 1 i a
NLRP3(110x10°)— o fé 1.0 X 1.0 %) 1.0 b
1574
ASC22x107)— [ z i s
":; EJZI b =
[ 18(20x10°) > we— — — & 054 b o 057 2 0.5
— < =
B-actin(42x10°)— A =
0- 0- 0
1 2 3 1 2 3 1 2 3
205 B 215 C 205 D

1:CON 48,2 PA 283 DHM+PA £1:a;:P<0.05,5 CON ZLpt%;b:P<0.05, 5 PA 414
A:Western blot %M 2% ;B~D. ¥ £ 4 %

4 DHM XiZHER S M E W K 48/ NLRP3 % 4/MEE B RIEH



http : //aammt. tmmu. edu. cn

Bl 4242 PR R 241, 2023,45(9)

969

2.4 DHM x4 A48 BR % 5 e 8 A 28 I 2% 4 46 2 46 0
RN

Seahorse Z v {4 T 7 IS 55 B0, Kl e Ak P
SIS N R AN SRR PG S T B (8] SA) st
Horpr 3 AN [A) s VR N SE 2 R (FCCP R/ 8 R A
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8 =
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1 1 1 1
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AL NCAEIR v Rl B R T MAN o g B S (A1 K= 2
AN LR AR AL, BORLAA AR AR EE 491 35 fin ( P<O0. 05,
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DHM HE S5 ARHR R 53 9 I PN B2 200 L 2R 4355
AERFRBLAFRAS

1:CON 41;2:PA £1;3: DHM+PA 41;a:P<0.05,%5 CON Z1}t45;b: P<0.05, 55 PA 21145
A B )69 UK #E3E A B ATP = 35 CBl R P RAL )

S DHM XfiRHEER 55 S & P B2 20 B 2k i 1 e 28 X151 ) 2 i
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CON 4

PA 4

20 pm
—
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40 1504
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7= 1004 =
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2.5 DHM ‘424888 5 5 de 4 N & 48 g Sirt3 9 %5 v

qRT-PCR 25 5 7R, F i R A B4 1) 0 767 P Bz 44
fitd Sirt3 mRNA 357K (P<0.05, & 7A) ,DHM kb F
AT B AR R R X Sin3 mRNA 23k (14 il 5 1 9
Sirt3 mRNA 7K feAh, e B 45 5 R, 5 CON 41
FOASE, PRI AL BT I 1 4 N B A0 Sint3 25 1 R36 (P<
0.05,1% 7B.C) , DHM Fii &b £ D] BH & #1011 4 8 iR %o
Sirt3 F A FIRIE LA Sint3 K. ARSI ER,
DHM B ] A A B2 175 = 9 100457 PN K2 40 Jif Sire3 mRNA
I 758 TR, 3 1V Sin3 mRNA 1 1 355K,
2.6 Sit3 £ DHM 47 ) Az 40 82 % 3 o %8 9 K 20 0 &

71 F A= LDH Ft+ & F 6945 A

KA Sirt3 FES PN 3-TYP AbFE4HA 1 h f5,
FELL DHM AL 3 24 h, P65 Jin A i i B2 4k 22 4 3
24 h, 40 HRLTE DRI 45 R B R, 5 DHM+PA 4 H %%,
3-TYP+DHM+PA 2H b3 H 55 T DHM XJ 48 g 3% J1 19
PR ANE R, 4 M TS S 68. 5% TR % 39. 6% (P <
0.05) , ULl 8A FIl&l 1A; gLk, 3-TYP Ab¥EE 4% T DHM
X RER R 5 LDH B A1 A, 43 5l e 33. 5%k

5% 37. 1%( P<0.05) , $:5F PA 2 38.7%, L& 8B Fi[E
1B, #&/5x DHM A gt Sirt3 #) A R 175 5 14 1 45
PN AR 70T A & LDH BE0C% T
2.7 Sirt3 £ DHM #7454z 48 82 % 5 NLRP3 X Mk
EFGER

R T IR UE Sirt3 2752 505 NLRP3 5 /MATH
b, R Sirt3 155 238 BRI YL Al , qRT-PCR 45 21 4%
71N, Sirt3 J5RL G GUAS [) B B S0 ] T A A R T NLRP3
RME/IMETEAL ;1 5 Sirt3+PA 4H gt , DHM 4 E 3 i@
ZHHNH] NLRP3 (caspase-1 . IL-18 IL-18 ASC F1 NF-kB
mRNA KI5 (P<0. 05,18 9) , H 5 K5 9 ks L
(P& 3) , e g ir A7 5 DR %) 490 ) 5850 7 9% 30K 5 BB A0, 2R
FH Sirt3 R R 3-TYP AL BANMU /S , qRT-PCR 25
RN, DHM 28 X FRMEIR 1 caspase-1 mRNA [ 7%
AEAm IR (1 10B) , B AT REHP #] NLRP3 (ASC . IL-1B.
IL-18 il NF-xB mRNA #1516 (& 10A . C~F) ,{HE
3-TYP RACFRAH HE (18] 3) , HOWS Bk B PR i) 3% Ak
HVE IR I 55, 45 R LW, DHM A G if i Sint3 417
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