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NF-k B i B i) 52 i

AL, BwsAE?, RETF, AL, A&
1. FEE R EEF MRS N ERE, FEatE M TP 2825, 350003; 2. Wl HEEZG K, 3. hEPERERD 4 TERE

(fZE] BH MARZEAZEAFEF1 (SIRT1) * TEALEFEE S T84 %4%% 9 Bl (HMGB1) /Toll # %
4 (TLR4) /# B -F kB (NF-kB) i %3K 3 A W24 a5+ B LAk -3 69 X80 WLgm B35 45 49 3% i &
TRAE A, FiE @it CCK-8 ki ik 8 F A EAp & i T HURE & T TRt 1A . AW iE 4k 25 s iE
F IR, BRATE A K6 HOe2 K RS Ilda Byl SX10° At B/3L, oA B4l A RMiE 4k,
SIRT1 4P A2, A3, R EFHAIEAR MmN LERFRAT LR EZFFEIRBCH R BW
FOAEA | AL S ARG iR 4 A AR T TR 69 R RS R A 2R, SIRT 474 7 2044 42 )5 A 1 wmol/L #9
SIRT1 474 7] EX-527 & 22, B} 8] 4 i ik 69 42 T FR e A) . R R CCK-8 4| &40 4w g, 76 Mk R S 4 ) %
ELISA 4]« U2 B, o J8 Bk Bz B v% o — A% 3 BR B AL BB BR e A w2 — M B 82 R & (NAD+/NADH) 1A
o J& 5 kA s WLZe B HMGB1 & SIRT1 52 9% 3 X A2 0Ly & & S 95 ¥ i sk Aa ) w5 L s g T Bk HMGB1
Ea ks, MMM . M P HMGB1 & & & 3A, & Mlm i P SIRT1. TLR4. #& A% 49 i 5 1L B - 88
(MYD88) . NF-kB p65 % & % ik ; RT-qPCR %4 M« JL4m ig SIRT1, HMGB1. TLR4. MYD88. NF-kB p65
mRNA £ ik, &R RARFHRRFRH BT LI E RME T FORE A 300 pmol/L, FFREEA 4 48 hy 8% A AW ix
MR ETFREE, 5EFaki, BAMCPMMENE ., NAD+/NADH/L ., /84 HMGBl & & &k,
W.zm e SIRT1 %% & & mRNA £ A ¥ A& safadpd) & S Lm e ZBEAC HMGB1 & @ . 49t HMGB1 % & &
ik, WS Lgm e TLR4, MYDS88. NF-kB p65%& & % mRNA &5, HMGB1 mRNA & i£359F % (P<0.05); %k
FALR®, BB HMGBl 2238 it R s £ etz 5 i P A 4RI, 5 AR 48 4= SIRTI 49
WA LA, AW EHIR A LR B IEARH R ERE (P<0.05); RARILRET, AMIEHRLASIRT 425
A, HMGB1 &2/ Vit L s £ & miots. Bt A WIEMR T E42 3 SIRT1 2 X A B HMGB1 ZEE
HK-F, PA4E HMGB1/TLR4/NF-kB i $8 M o 3] HMGB1 #9 4% ) 15 1% 2] 5 &0 L2 JL 45145 69 4F ) o

[KEEA] BHS A %35, Shmie; AMESR; REELATRTF; FCi; HEH8F45%9BI

&0 7553 (chronic heart failure, CHF) &
F T 22 A DR 5 00 I 45 # /a8 ) BB S R AR
O EWAREE R BEA 2R IMIREE SR, J& T ™ &
AL SR , AR . ARIRAROC, HATHLIX
5 WL BEREMABL (HMGB1) 2—fiE

HETE : [HE [ AR 4 (82274412,81774208) s M & H 44
Bp22 345 (202014062, 2020J15408) 5 7 7 48 0 S0k AIF 2 4] 3
H (2020B1111100001) ; i1 7 45 20 H JT R 2# 8F 2835 H (2140230,
21B0361) ; I FE 2 20 S A58 A BOR MOS8 5 H (2020)GZX012)
Y @iﬂﬁ;%:515800272@qq. com

B RAEN T, AN S S DNABE | sk
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T O Sy B B SR T TS A5 ' DUERIE B
PRSP (SIRT) 2 M6 K T i i MR M8 — A% 1 R
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P 1 (SIRT1) Al 2o 42 #F HMGB1 2% & it
fb, H HMGB1 A 40 4hBEjik . SIRT1 A2 2
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P 4 T 0% T Ao R T R P S R R AR
(NAD+) 5 0 ok iz Ji R 0 — 4% 17 R 38 Ji A5 (NADH)
Al (NAD+/NADH) SE{RBL ',

Z: (R SR I RGBT CHE /8 H v 25 7 4
Mo BEAERFSE 7 WoR, SR ESR & CHF I
RIGIT BABCF T A LS, JF Bl W oksg
CHF JB & 0 . A . KB RAE R .m0 0F
g% 0 R, SIS T LU i % HMGB1/Toll
FEZ AR 4(TLR4) /K% K T kB (NF-kB) {5 53 % 2k 2
2 CHF B KB AR AE WG O . AR5 2 [
T 5 R 75 T 38 F SIRT1 9845 HMGB1 K HoAZ 558
BT S PR O LR A5 O AR, DAIBIR 2 6
TSR PR 7 FH AR AR B
1 HR5A*

1.1 @mhatk

HOe2 KELLWLANAE (185 . Z2Q0102) g [
TeH A BRA R AR5 . H9e2 4 i 1 77
T 5 10% FBS+1% P DMEM B 323, 37 °C,
5% CO WAL R A h s 7% .

1.2 %4

SMESW (EZsr: 4%, MR, fiekh
RINALER, 10 ml/>2, B = UL 2500 A R
"), 5. 201106AK05),

1.3 EZXMNAME

RSN E PR R (5 : HY-B0468/CS-2582),
MedChemExpress 23 7 ; SIRT1 #fl 1 7 EX-527 (it
5. A4181), APExBIOAF]; DMEM };5R%E (it
5 D5796), Sigma/y Al BRAEGIH AL (HET .
AWC0232) . 4 M VR £ (HiE*5 . AWC0229) ,
Abiowell 24 Al 5 Jf 4+ 17 (H#t 5 . 10099141) ,
Gibco A H]; CCK-8ilFl & (5 : NU679), HA
AL s BT (%5 SV30010) . NAD+/
NADH M5 & (45 S0175), BiEHE A KAE
YIEARGIRAF; HMGB1(HE5 :ab1825,ah228624) |
LR 2 R (acetyl Lysine, 5 : ab190479) .
B FE 40 M 2 4k A T 88 (MYDSS, 41t 5 : ab219413) |
9 5H A MO A% PR R 2 s BEBTUIR (PCNA, #it55 .
0205-2-AP) , Abcam /A &) ; SIRT1 Hifk (%5 :
60303-1-Ig), PTG/ wl; TLR4 (HIt%5: 19811-1-AP),
NF-kB p65 (#t5: 10745-1-AP) . GAPDH ( H i
-3 IR I S ) S 2 T LR (L5 : 10494-1-AP) |
SIRT1 R Z ik (LS. 60303-I-Ig) . HRP
i 1eG (H#E5 . SA00001-2) . HRP 41 Kl IgG

(HIL*5 SA00001-1) , 3 [# Proteintech 23 7] ; mRNA
Wik iR H & (S . CW2569) . miRNA ¥ 4% 5%
RAlE (S . cw2141), Jbnihemtiat =Ry
ABRA T Trizol i) (b4 . 15596026), 3 [H
Thermo A 7 o

H1650R % 5 20 = 8 VR 2500, 1) g AN 5
B EAUITF LA BRAT]; PW-812 54 [ il br vt
HeAIL . MB-530 2 Z Dy REEAR /3 T4, BRIINTHICAS
RHE R BAFRAE ; DYY-6C BIHL AL . DYCZ-40D
RUBE AL, Jbmi7S—{¢#8) 5 ChemiScope6100 7l{k
FRCE RS, L8R A A
PIKOREAL96 #1%¢ Y % i RCPAX . SPL0960 #17%¢ )
PCR Mz, ZEE ThermoAH]
1.4 523628 4 iR JE R T TR 18] 69 i ik

K HI CCK-8 12 K I 4% 245 ) X H9e2 K Bl JUL4H
WA KM, SRS S LIRE THORE RO,
100, 200, 300, 400, 500, 700, 1000 wmol/L 8 Ff',
B IEH HOe2 O WILAR 4% T IR FE I 3 NS AL LA
Sx10* 2 /AL BEFEAD T 12 FLAR N, A:4L 500 wl,
FEFLIMA 30pl B9 CCK-8, 25 FH 24 h, 48 hJ5 T
EFRA AT 450 nm ARG (OD) fH. B4
WPE (ODXME) I 1 A4 Ry de k1 i It ]

Z B B T O S 5N 0. 4% . 8%,
12% . 16% . 20% 6 Fiie g, W 1E % H9e2 .0 JILAH
MR B 3R AL, B3R alIn) b, R gEnT
(] Ry R S TR B 1 IR R A T TR R) bR S BT
450 nm b OD{H, FFIH5mEA, Mkl%= [ (X
FL OD {E-5250FL OD A )/ (4t BEFL OD f-%5 1L OD
fH) ] x100%, =555 fLJE 46 & A 40 0 09 K5 % 5
CCK-8 J AN A7 I My i (1) 355 72 4L, %o BEFL U246 2
HAMAREFREL . CCK-8 AN A& A F ) 5 Y
e gL, 25 AL AS 55 20 i A 7 D0 40 5 1) 355 57
. CCK-8AT .

TR HOC2 U HILAM A FH S AE T 100 B 1 56 1R S
W AR, B FRm e s, JEn
AT TSN HO0, 4%, 8% . 12%. 16% . 20%
SIS, BAWER3ANEAL, R
WA b, EEFRACKE I OD AR, Tk, Jr
BalE b PEEEXTIE F HOC2 O LAR M3 PE B2 i e /N
X450 1 HOe2 o0 LA I i 8 A FH e U O Wk B o &
0 S R e A TR
1.5 fieoaRk Tk

BOS B R ) HOe2 A ERUCa JULAR L LA 5% 1024
JAL, SEATANR A 4IAREE . 1) IEWA. AN
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TEATARER s 2) BERUZ . 200 A die A Tk B 1
RS NE EARZAC TR, DA I A 1S
S CHF 4H AR 5 3) SMNESI A : 4 s A
585 = S 154 e 1722 3 M 7 7 e B )
B8] Ay e A F(R] 5 4) SIRTLAMGIFIAL . gt
BORIIE , BN 1 wmol/L Y SIRT1 #157] EX-527 F
T, B IA] A R A Tt ]
1.6 MARIRAFA Ty =
1.6.1 S pugm e &b A sl & & 44N T Fiis
VERFE S, SR HI CCK-8 i, 5l |,
1.6.2 ELISA % # |« JU%m #& ¥ NAD+/NADH 7k
B R BEERZY 1100, WOgE R, R
WA A 200 wl (Y NAD+/NADH i 57 & fe i, 7f
BRRWAT, DRI 20, R AS e U
BAE
1.6.3 s ALzm i HMGB1. SIRT1 % 5 & 1% 4 )
KR REED Yt 4 LRGSR, PBST
Ve, A 4% Z2 5 HEE [ 2 48 30 min f5 H PBS o
Ve A 0. 3% #hHiiE , 37 °C. 30 min il % 5 H
PBS ¥k, J115% BSA 37 ‘CEFHH 60 min, #ME—&
e {9 #i B [HMGB1 (1 : 50) . SIRT1 (1: 50) ]
—¥r, 4°CiER, JEiN 50 wl HRP E4Hi % f1 HRP
FP R 1gG bric 2 ik, 37 CHEE 90 min, PBS
k5 P DAPL T/EWE 37 “CY44% 10 min, PBS Mk
Ja e mE i, POt T R,
1.6.4 S LEACHMGBI & & &k, Sl
Mz . @B F HMGBIL & & & ik, & lm fe F
SIRT1. MYD88. TLR4. NF-kB p65 & & Rk R
FHAR G B o % 200 JTL 4 i A PHR 7 32 s
B 5, WeHELNM, F BCA K &5 5 Ak E .
HL K TE S FL R 75V, BFRIA 130 min,  f37 VR 3 5 HE
VK B EIEFIF 2 LYk o 5% TG Wik &4 1.5 h
J&, HH PBST ¥ —Pidie B — & Ll # B [HMGB1
(1:3000) . acetyl Lysine (1 :1000); HMGB1 (1:
1000) . PCNA (1 : 5000) . SIRT1 (1 : 5000) .
TLR4 (1:750), MYD88 (1 :2000), NF-kB p65
(1:2000). GAPDH (1 :3000) ], #fH5—hr—
EIFE, 4°Cai, WHZEIRE 30 min, #FH4
W, IXPBSTPE3K, AR 10 min, H IXPBST i
HRP #ric i —%HT [HRP P IgG (1 : 6000) ],
Vo B J5 0 e 5 MR (] % U R 90 min. il
ECLAL2: K ICHE S5 B E 1 min, FHIEAUR S AA,
FHPA S BEORG E BE 4 S B, TEBER R R AL
ARSI BNEA S NS EANKER. &

B4k HMGB1 £5 [ 3215 H acetyl Lysine 25 [ k3K 3
/N, LLHMGB1 Ry 25 PCNA 76 41 i 9 B E 3%
ik, P4 HMGB1 2 13835 DL PCNA S N 5
i B3 J5i i HMGBI 45 1 4% 35 B O LAH B b SIRTT
MYD88. TLR4. NF-kB p65 % 4% ik LA GAPDH &
N
1.6.5 & AL#m A SIRT1 % HMGB1/TLR4/NF-kB 13
5B ¥ AR X BT mRNA & & K H RT-qPCR %K
Mo UMM AL BRSS , YSCEE 41 U SR FH Trizol $2HL4H
ZULRNA, DIIZLE mRNA RN, 3% 5% cDNA,
I A E R E YRR IR A RS, TP
W1, & IR A Byt 2, o
E Gl
x1 519FIER
Table 1  Information of primer sequences
H 527 FER
SIRTI 3 AGTTCTATACCCCATGAAGTGC 137 bp
T GCATACTCGCCACCTAACCT
HMGB1 | GGCGGCTGTTTTGTTGACAT 135 bp
FiF ACCCAAAATGGGCAAAAGCA
TLR4 [ GGCTTCTAACCTCAACGACCT 112 bp
T ATGATTCTTTGCCTGAGTTGCTT

MYD88  LJif ACTGTATGAACTGAAGGACCGCATC 71 bp
T ACTCCTGTTTCTGCTGGTTGCGTA

NF-«B L3 CACCAAAGACCCACCTCACCG 155 bp
T CTTGCTCCAGGTCTCGCTTC
GAPDH  [Jif ACAGCAACAGGGTGGTGGAC 252 bp

FiF TTTGAGGGTGCAGCGAACTT

TE: SIRTL, JUER(EEIITHF1; HMGBL, miEBRIGEENBL;
TLR4, TollHEZZ{A4; MYDSS, HEHEAIMIZMEIN 7885 NF-kB, #%
T «B; GAPDH, H-ii-3-B i S0 -
1.7 %itsFik

iz JH SPSS 24. 0 B AF AT ST o3 b o i A
KRG IS UIE bR (x2s) Ron, 24
] LR FH I 2R 07 2208, I LT 2255 B R
JFHLSD #6546, 7 25455 B 2% i Tamhane's T° #6556 .
TR B % (%) F£om . P<0.05 AR HA %I
3 X R GraphPad Prism 8. 0 AT KA
2 &R
2.1 HRESFR R R R T IR A A A Sk 25 R

Bl 1R, AR S R R X0 L2
LA AN ) A B2 ) A= AR L 64 OD (B HE i
1 H OD J {8 4 a5 19 Ay d5 A3 Wk J32 /00 e A 1 T ]
AR IR N IR R T KN 300 wmol/LL,
T ] D 48 b
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Figure 1 Trends in OD value of rat H9¢2 cardiomyocytes incubated with different concentrations of
isoproterenol hydrochloride for 24 h and 48 h (x+s)

2.2 AWESRBAMREFEER
F2n, SHESHRIER T HOc2 L LA 48 h
JE R, HeSE R 16% M 20% 5 I SR 5 ey 0
BFERA, AT 1 I 2 R (P<<0. 058 P<<0. 01),
HAamd R dem, Ui SOk B =16%
B2 4 A BT AR . R 38, 0. 12%.
16% . 20% W FE 0 Z [ S A0 s % (OD 1)
PIEAR, 4% 1 8% W FE R OD #{E#:38 T 1, Ui
WP = 12% 2 SRR IR S L IR R 5
HO9e2 U LA M4 4 JC el s VR L 1T 8% Vi 2 Lk 4%
W INHRAG, BLIH 8% ¥ B A 2 BHAE SO O L
PR ., T AR 8% A LT TR
R2 AR BES M SR WIE R H9e2 L WLANNE 48 h /5
2 3 1 B e L
Table 2 Comparison of cell activity and inhibition rate of

different concentrations of Shenfu Injection in the intervention of

normal H9¢2 cardiomyocytes after 48 h

W% FEARKK NI E/OD MY, ws M=%
0 3 1. 1820. 07 0
4 3 1. 1720. 03 1.13
8 3 1. 14+0. 07 3.69
12 3 1. 00£0. 05 15.21
16 3 0. 83+0. 05 29.55
20 3 0. 58+0. 04" 50. 56

T a) SBMESRIKENOLE, P<0.05; b) H5ZHf:
FHRH R 0 FhAE, P<<0.01,

2.3 XU PULE L E . A7) S B e F NAD+/
NADH {& b 4%
FAn, HIEWA LR, BRI A0 H S A

R3 AFEEREZHES R T BRSNS LIRSS
HO92 Lo JLZH A5 115 48 b I 240 L 1 1 B A il 36 LL A%
Table 3  Comparison of cell activity and inhibition rate of
different concentrations of Shenfu Injection in the intervention of

isoproterenol hydrochloride-induced H9¢2 cardiomyocyte injury

after 48 h
W% FEARL AIMIISTE/OD MY, T M=%
0 3 0. 82+0. 04 30. 68
4 3 0. 98+0. 10 16. 64
8 3 1.03+0. 08 12. 41
12 3 0. 86+0. 02 27.24
16 3 0. 74+0. 03 37.32
20 3 0.530. 06 55.39

Ra AN ONATEEE S5 & NAD+/NADH R HAL
Table 4 Comparison of H9¢2 cardiomyocyte activity,
inhibition rate and NAD+/NADH value in each group

AMEE AR

20571 FEAZEL P 0 NAD+/NADH
IEH U 3 1. 29+0. 09 0 1. 1240. 05
T2 3 0.91x0. 11V 29.41Y 0. 610. 06"
SR 3 1.10£0. 06"  14.76” 0. 84x0.07"
SIRT1#IR4L 3 0.81x0.07°  37.70°  0.48%0. 05"

T NAD-+/NADH, 8P e A M4 A% 19 S A 25 /A Ik i g
M TR BRIR A ; SIRTL, JIBMEETETF 1,

a) SIEWALLE, P<0.05; b) SEIRLA T, P<0.05;
¢) SSMESWALE:, P<0.05,
NAD+/NADH fHFEAE, MHPRTE (P<0.05). 5
BERVZH LA, 2 B e 59 U4 40 i 3 P T NAD+/
NADH{EF&r, MHIZREL (P<0.05). 5
SR A b g, SIRT1 1 i 590 2 40 Jfd 3% 14 A1 NAD+/
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NADH fHF#A, iR FAE (P<0.05).
2.4 Ak R s lgg i HMGB1, SIRT1 & % 4%
Hoim 45 R

HOc2 U LA L FP HMGB1 S i 5 G BHENS 5
gkt SIRT1 s S hat, BRES
e, K2R, SIEFEARE, HRA4] HMGBI
TN Of HoE A 7E 40 M A% 5 4 M BT v 34 A iR B
FEWLO S B AN A S HMGB1 2 kAL M 40 i % 1)
iR iR SRR, S SR

SIRTI &3, HMGBI1 & i /0 I HE 7 1%
FEANMLAR , RIS B S T3 i HMGB1 25 2, T
b, il SR A S HMGBL 5% 523
BRI S URAE e %5, STRT1 M 350 26 SIRT1 55 2 W
SN L A 7E 4 A S A

W/, HMGBI1 %

W4 BRI

SHRESHRAL SIRTI41
T EITEBREE M B (HMGBI) ms%z‘%)'tl’ué{}f%hi

@, UL%MQ_J’] WHET 1 (SIRTL) GEETOCHIMER 5 N6,
Befi o i, Fﬂﬂlﬂﬁﬁﬁﬁkhmﬁm\aumEH%IJQHJH’@%
2 %zﬂm@umwm@ FPHMGBI ., SIRTI1 55ty &
PCENLER (%400)
Figure 2 Fluorescence localization of HMGB1 and SIRT1
in H9¢2 cardiomyocytes of each group (x400)

Ja R YA R, BT SIRT1 B9 > 1]
TR I AT A% 1) 40 5 P S
2.5 A4S lin iR LEEAL HMGB1 & & Fik Bos L
Az, A HMGB1 & & & ik Hodk

F5n, HIEWAHIE, BRI LA L
£ HMGB1 & 1 AU (LA JifL BT HMGB1 88 11 2 3K B
WIFE, UL HMGB1 & H kR (P<
0.05); SBIAVZ L, SMESTRLAC LA 2
Pk Ak HMGB1 2 1 M 2 it it HMGB1 2 [ & 35 1 5k
FEAR, 4% HMGB1 & Rk FHi (P<<0.05);
5B M SR AL He g, SIRT 3605 260 L2 2
itk HMGB1 25 1 & 40 e it HMGB1 2 H £ 5 8
s, A% HMGB1 & H R IAFEIL (P<0.05).
2.6 A48 Ldm e P SIRT1. MYD88., TLR4.
NF-kB p65 & & & ik rbig

Forn, HIEWA LR, BALLC NI SIRTL
HEHFRIKEML, TLR4, MYD88. NF-kB p65 & 1%
KTt E (P<0.05); SEIRIA LA, SHESIW
20 LA L SIRT1 25 1R 3A FH %5, MYD88., TLR4.
NF-kB p65 R ILFEAL (P<0.05); H5ZMHEG
WAL, SIRTL P57 41 SIRT1 & 11 R 18 FEAIK,
TLR4, MYDS88, NF-kB p65 & 135 = (P<0. 05) .
%40 H9c2 40 ifs SIRT1. TLR4, MYDS88. NF-kB p65
e SEVEUNERE
2.7 %48 L e F SIRT1. HMGB1. TLR4.
MYDS88. NF-kB p65 mRNA £ ik rbix

RKTIxw, SIEFALE, BRI .ONLAH
SIRT1 mRNA iAF%fk, HMGB1. TLR4. MYDSS,
NF-kB p65 mRNA £k Tt (P<<0.05); SHEAIZA
L, S Sl 2o LAH M STRT1 mRNA Rk Tt
B, HARRRYEA (P<0.05); 5ZME MR
ZH b4, SIRTI #4520 SIRT1 mRNA 23k A%,
HAatetrty e (P<0.05).

7% S HMGBI

RS BAHHI2 LM AL HMGB1 8 H M40 . S HMGB1 8 AR 25 1 e ds

Table5 Comparison of protein expression of acetylated HMGB1 in H9¢2 cardiomyocytes and HMGB1 in nucleus and cytoplasm in each group

(+s)

2151 AL 2L HMGB1 & FH/HMGB1 A% HMGB1 2 [1/PCNA 4 HMGB1 % [1/GAPDH
EH 4 3 0. 04=0. 01 0. 3720. 03 0. 0620. 01
HETRIZH 3 0. 34x0. 00" 0. 15+0. 01" 0. 260. 02"
St A 3 0.270. 01" 0. 29+0. 02" 0. 16+0. 02"
SIRT1 #1751 2 3 0. 53+0. 03 0. 1120. 02° 0.21x0. 03"

. HMGBI, miTBFEEBl; PCNA, AN ; GAPDH, Himiik-3-wm i U .
a) HIEWAE, P<0.05; b) S A, P<0.05; ¢) SSMHESWLILE, P<0.05,
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RO AU HIC2.LNANHITSIRTI, TLR4, MYD88, NF-kB p65 i 133k 4L
Table 6 Comparison of SIRT1, TLR4, MYD88 and NF-kB p65 protein expressions in H9¢2 cardiomyocytes of each group (/GAPDH, s )

iRl N SIRTI TLR4 MYD88 NF-kB p65
EH 4 3 0. 19+0. 01 0. 05+0. 00 0. 06+0. 00 0. 05+0. 010
AL 3 0. 1120. 01" 0. 13+0. 02" 0. 15+0. 01" 0. 22+0. 02"
S STRA 3 0. 16x0. 01" 0. 08+0. 02" 0. 11+0. 01" 0. 14+0. 01"
SIRT1 #5541 3 0. 06+0. 01 0. 23+0. 02” 0.24+0. 017 0.28+0. 017

e SIRTL, JIERMEEIATET 15 TLR4, TollBZ Ak 4; MYDSS, BEFEANALIMUA T 88; NF-kB p65, #FT kB p65; GAPDH, HifE-3-

A

a) HIEHE4IE, P<0.05; b) SEMYIE, P<0.05; ¢) SZMHESR4ALE, P<0.05,

KT HHHI24MMIH SIRTI, HMGB1, TLR4, MYD88. NF-kB p65 mRNA Fik L%
Table 7 Comparison of SIRT1, HMGB1, TLR4, MYD88 and NF-kB p65 mRNA expressions in H9¢2 cells of each group (¥+s)

2151 FEAEL SIRT1 HMGB1 TLR4 MYD88 NF-kB p65
EH 4 3 0.980. 11 1. 06+0. 22 0.93+0. 17 0. 98+0. 09 1. 23+0. 29
LA 3 0. 26+0. 05" 2.98+0. 41" 2.98+0. 57" 3.80+0. 77" 5. 55+0. 78"
S SR A 3 0. 44+0. 04" 1. 68+0. 10" 1. 86+0. 31" 1. 6620. 17" 2.2620. 41"
SIRT1 i 5120 3 0. 14+0. 03 4. 67+0. 59 4. 68+0. 60°’ 6. 32+0. 76" 6. 46+1. 16"

W SIRTI, JERE R HF1; HMGBI, @R RkE M Bl; TLR4, TollBEZ{k4; MYDSS, BEREAIN LA T 88; NF-kB p65, #

[H ¥ kB p65.

a) SIEWHIHEE, P<0.05; b) SHEEIAE, P<0.05; ¢) SSMENRALE, P<0.05,

SIRTL  —
TLR4 L — m 90-100KDa

 33KDa

MIDSS S —

S — - D

» - SWE SRTI
E#E e Fmea A

NF«BP65

42KDa

i SIRTI, YIBKEETHT 15 TLR4, TollHf3Z{k4; MYDSS,
BEREANIL 311 T 885 NF-kB p65, #%H T kB p65; GAPDH, i
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Effect of Shenfu Injection (211351 ) on SIRT1 Deacetylation-modified Regulation of HMGB 1/TLR4/NF-«B
Pathway in Isoproterenol-induced Cardiomyocyte Injury Model

HUANG Shumin'?, LIAO Xiaogian®, FAN Xingyu’, WANG Ziyi’, HU Zhixi’

1. The Second People’s Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou, 350003; 2. Hunan University of
Chinese Medicine; 3. Guang’anmen Hospital, China Academy of Chinese Medical Sciences

ABSTRACT Objective To investigate the effect and possible mechanism of Shenfu Injection ( W} 5H#) on rat
cardiomyocyte injury induced by isoproterenol from the perspective of regulating the high mobility group protein B1
(HMGB1)/ Toll-like receptor 4 (TLR4 )/nuclear factor kB (NF-kB) pathway through the deacetylation modification of
silent information regulator 1 (SIRT1). Methods The optimal concentration and intervention duration of isoprotere-
nol hydrochloride and the optimal intervention concentration of Shenfu Injection were screened out by CCK-8 method. Log-
arithmically growing H9¢2 rat cardiomyocytes were taken at 5X10° cells/well and divided into normal group, model
group, Shenfu Injection group, and SIRT1 inhibitor group, with 3 replicates in each group. Except for the normal group,
the cells in the other groups were induced by isoproterenol hydrochloride to establish a chronic heart failure cell model.
After modeling, the Shenfu Injection group was given Shenfu Injection at the optimal intervention concentration, and
the SIRT1 inhibitor group was given 1 wmol/L of SIRT1 inhibitor EX-527, for optimal intervention duration. CCK-8
assay was used to detect the cell activity and calculate the inhibitory rate. ELISA assay was used to detect the nicotin-
amide adenine dinucleotide oxidation state/ nicotinamide adenine dinucleotide reduction state (NAD+/NADH) in car-
diomyocytes. Immunofluorescence was used to detect the immunofluorescence localization of HMGB1 and SIRT1 in
cardiomyocytes. Western blotting was used to detect the protein expression of acetylated HMGB1 in cardiomyocytes,
HMGBI in the nucleus and cytoplasm, and SIRT1, TLR4, myeloid differentiation factor 88 (MYD88) and NF-«B
p65 in cardiomyocytes. RT-qPCR was used to detect the mRNA expression of SIRT1, HMGB1, TLR4, MYD88 and
NF-kB p65 in cardiomyocytes. Results The optimal intervention concentration of isoproterenol hydrochloride was
300 wmol/L, and the intervention duration was 48 hours; 8% was the optimal intervention concentration of Shenfu
Injection. Compared to those in the normal group, the cell activity, NAD+/NADH value, nuclear HMGB1 protein ex-
pression, cardiomyocyte SIRT1 protein and mRNA expression in the model group decreased, while the cell inhibition
rate, cardiomyocyte acetylated HMGB1 and cytoplasmic HMGBI1 protein expression, cardiomyocyte TLR4, MYDS8S,
NF-kB p65 protein and mRNA expression all increased (P<<0.05) ; fluorescence localization showed that the content
of HMGB1 in cardiomyocytes in the model group increased and was localized in both the nucleus and cytoplasm. Com-
pared to the model group and the SIRT1 inhibitor group, the Shenfu Injection group showed significant improvements
in all the above indicators (P<<0. 05) ; fluorescence localization showed that the SIRT1 content increased in the Shenfu
injection group, while the HMGB1 content decreased, and was mainly located in the nucleus. Conclusion Shenfu
Injection can improve myocardial cell damage by increasing SIRT1 expression to reduce the acetylation level of
HMGB1, regulating the HMGB1/TLR4/NF-«B pathway and inhibiting the nuclear translocation of HMGB1.

Keywords chronic heart failure; myocardial cells; Shenfu Injection ( %K% 45 % ) ; silent information regulator 1;

deacetylation; high mobility group protein B1
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