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[(BE] BH HKiTAWESHEBGTIZES A ZBTRAOERIGE ., ik @38 5208406385 9B
RAT B 1) B B A B S BT RS K HO2 Sy A B 140, A 1A, AREZSHE
KA ZH, SAWBECHAESHNELA, APEA, MEEQI0M, REF 145, AASARALEERE ]
(Angll) # FHO2 s Lam 345 A, B AW SHAEK., HHTHAL AN A2 AMHE S HA0.25,
0.5 mg/ml #3735, VMM A EVE A 1X10 mol/L 932 R 32 5%, 85 Q1028 A &4 4 85 Q10 K
110 mol/L 4935 R 325, R A¥3E524h, BHHO2Zmfo s HEF 24, A DM A LA M LR
MEH R, TR, RER 24, g ATRBAs, KM KA Ang ll 5 HIc2 & WL 2m R 45 45 42
A, FIBRAE AR HEARAW R CHAM, T BLAL T Lipofectmine 2000 3% 4 X | kAT 4 42, 244
WMHESHEBEUALTHENERERIFHOARBZCHERN TSR, KA CCK-8 X & 414 o7& M,
Mito-Tracker 3¢ XK 4T YLK HOc2 20 it P KAk A&, # | HOc2 4a oo SLEE WL 2.8 (LDH) A& &S Wlm i,
MEAR [FANYEERE A EF TR a (PPARa) . T BALY Bk 3E 58 49 8 & 4 B/S (PPARB/D) . if
LA BRI S EA ARy H B ER F la (PGC-1a). #*FREAF 1 (NRF-1). #*FRHEAF2 (NRF-2).
Mg E %2R (ERR)] mRNA KR, BR AWMBZCHEENTHGES THR RS> EAI8TIA, 8%
% 9 % Stachydrine (7K 27#%). 5-Hydroxymethylfurfural (5-# % A48 ). Retronecine (%] Z X H5k); =k
o 0BT R A 3084, A F & % 69 A Danshensu(F+ A% ). Malic acid( 3£ R 82 ) . 4-hydroxybenzoic
acid (4-ZERFTHR), HEAMBCHEMAL AN ETA0. Smg/ml, KRREH, HEF 14, BER 14
a0 & M R & AR K K mRNA Ak &, LDH& 273 (P<0.05), &AkeZm ) ; 5 14k, [
I HEEQIOMR AW BB, KA AR ERIT S, LDHAERIK, #7324 PGC-1a. NRF-1,
NRF-2. ERR, ## Q1041 PPARa. PGC-la, NRF-1, AWM 5. B4 H S 4 NRF-1. NRF-2, AW %385
% % 7 & 20 PPARa. PGC-la, NRF-1, NRF-2, ERR mRNA & 8 9 & (P<0.05), & AEIKEFIEin;
5AMBZSHAKA ZARE, ARASCHES N T4, VM, #HEQl0ae i EMR 5. LDHA
FTHAL (P<0.05), KBRS EW S, AMHSHEESHAFHPCC-la. NRF-2mRNA &£ 75 (P<0.05).
ARG, HEF2HILE, BB 4 AA 8.0 Wi eiE & &40 % & B mRNA &% ¥ %1%, LDH
SEHE (P<0.05), EBERASERY; HHEEAVAREK, HEARIESHEHACM@EERE, LDHA
F . AARA LB mRNA 22 £ZF A%t FEL (P>0.05), EBEASSTRERNE., 5AMBECHE S A
FTAE, HEAW B BAL S IR EREZ PPARa. PPARB/S. PGC-la. NRF-1. NRF-2. ERR mRNA
FEHBEAL, LDHAEH 5 (P<0.05). it AMHASHETRBETHY PCC-lafz 5 @H%AREXLR T, &
E SRR, A E ARG TS ) RBAER,, LR IR RS TR A S AR, KRB, 5-FF Ak
B, ERBRE

[RER] o ARB; AW BB, ARREK; PGC-la; FLBRMAH; Kbk

HETH: HE A KRR 54 (82030120, 81703897, 82004178, 81503419) ; 1 5 45 FF 4 24 3¢ i1 %1l (202102310177) ; 17 B 44 H [ Jaj I 80
(2019JDZX2015) ; T R 4 i A R AT A BA S 3ER) (1I3IRTSTHNO12) 5 71 g 44 H R T AR - R 44 R 151 H
D EIRAEF : wangxinlul 10@126. com, 15038352207
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1&4E0 S50 (chronic heart failure, CHF) &
EZ UNNIKERZ S L S N = G N TR Ly N1
Pl R BRI IE R R R A KRR . Tl
Ja22 . BRI AGRRA, R Mt S R UTE 1Y
AR P, CHF 5 I 1 i Jie 5 fig it AR 2% DI A
K MK EAAETONE . RS2 i A ik
ARG T A A2 1Ay B B B0E T 1a(PGC-1a0)
Al S 5HUAREE OIEZRIRTh e R AR ¢, gk
BARAEY GRS, fERe AR R R E
ERT ', WTRERLNIARYY CHF BT S 7 St 2%
R (SR M) A #50E I 5 PHAK
ZY), fedsE CHF B ek . RAE R0 ThEe ™
HAMFR N, %7 AT R - B R R
e, BeE D LA ISR AR T RE N RN 2 R I
B ok T Re A S R T, TMiGe
A B2 CHF R R 2R R AR ™ JEF ik,
AR AMAE EKED (Angll) FE HOC2.L AL
UMY, R S g O UKL 6T e A Y 5
i Sz H3A 7 CHF (] REVE FHBLA .
1 R
1.1 #mhe

HO9c2 4 R AR T 1385 v R B2 B 40 e
1.2 %4

St ORI AL : NS R L
R PES . /AT s BERE BETS L BE L A
T.ED . REE. K (AL 2:
1.67:1.67:5:2.5:5:2.5:2.5:2.5:2.5:
2.5:2) WARSKHIZARA 4Bt 2: 6t 45 0 B
KiEE, #5. 131101, 1 g@ B YT 9.5 ¢4
2y, WoRR B E N 10.5%, Wi Q10 K, T
(D 2l ARAF, #E%5: H10930021, 10 mg/
Ay AU R, BB RS2 A R A E L, it
1 J20180006, 50 mg/F .
1.3 EZXAAALE

B BN 67 Cocktail (585. P8340) ., +—
LSRR e (SDS, 8% : Y0000620) ., Angll (%%
Z . A9525), ZE[H Sigma /A H], Angll T Hr F
=70 CARH VKA R AE, e pH R T7.2~7. 410
X ZE K BE AL 1X10 ° mol/L BRI, 0%, —20 CA7fk
# ), ] DMEM (5 4 35 57 5556 B hig il 7 22
LR EE s PR & (9295 ¢11744-100) . 3%
kA A (595 ¢28025-032) . OGR4
(Mito-Tracker, %35 . M22426), F[H Invitrogen 2

Al B4Ry (FBS, 8% : 1906287), Li{ad] BI
ISy N-2-32 O FEWREE-N'-2- £ fifi iR (HEPES, ¢
5. H8090). DMEM izl (485 . 12100),
It 5T Solarbio BHEE A PR A Rl 5 b (R $2 UL R &
tR5 . K280-50), Biovision 2 &) ; FL & A =
(LDH) &Fmfililia (525 A020-2-2), M
HEARAEY) TR, BREAE (Trypsin, 525
25200-056) , F2[H Gibco A Hl; CCK-8 ikl & (#%
Z: CKO4), HARFAAF; Trizol ik (175 .
15596026) . Lipofectamine 2000 %% Yt i 7] (125 .
11668030) . Opti-MEM 15373 (%855 51985091),
Thermo Fisher Scientific 2> &l o

RCO-3000TVBB % CO, 3% 5546 (2% [H Reveo 24
H] ) CK40 AU E 8 558 (H 7K Olympus 22 H] ) ;
Airtech BUA Y TAE S (TLIR R B %28 A
Al) s JA203 BUHL T Hr ROF- (Tl i TR
J7) s MK3 BIfEFRIY (£2]E Thermo Fisher Scientific
ZvH]) 5 DMI3006 AU & 5 B iEE (T2 Leica 24
H] )5 ABI 7300 #1290 i # PCRAY (3 AB A
Al )3 MK3 U656 6 T (Mokeular Devices 2y
Al ); 1290 UPHLC AV S 20K AH (Agilent A H] )
Q Exactive Focus Y &% 43 #¥ 5T 8% {X  (Thermo Fisher
Scientific 22 7 ) ; YM-080S B A AL (YT 5 B
el A RN A ) STI6R M & 2w 3 5 .0 bl
(Thermo Fisher Scientific A H) ) o
2 AE
2.1 B FHHRAREE- I BAT- AT B BT
(UHPLC-QE-MS) A4 25 49 s %~

TEZ: I 2 O JIUREA 2R oA /N 2 R4 BORE
T THE I S J5 KK IR B 75 1 h, —40 CHFE 1 h s,
4 °C, 12 000 r/min &> (P42 15 cm) 15 min, H
BT 0.22 pm ERE LR, BALRI .
Xcalibur 4. 1 (Thermo Fisher Scientific 2> 7 ) #E47
BER%E, BEE S A XCMS 3. 6. 2 #E17 14 B i 1] 45
IE L WG, EERICAE TAE, dH T .
2.2 H9c2 X Rs fLsm f3E 7

Bt HOc2 L ULAH Bl & T 10% FBS+DMEM = b B
FEE (FXHL) W, TE5% CO 5% (37°C)
Kigt24 ho BJEIREEHEIL, fLA%, SEBO gk K
YRS T T SR S0 .
2.3 Ry LR A

F HOe2 KB WL ME A3 IEH 120 . AR 12 |
SUPHAL | HIEE Q104 KBt 35 O RAR . =l
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. Hofr, IEH 1RSSR AV T E Ang 1l
1x107 mol/L WY BE F2 FE G 372 5 Sk 4 0 UKL AIG 77
A MG S0 PR (LURHE T8 i)
0.25 mg/ml 5 Ang Tl 110 mol/L [ 555 35 S b5 352 107,
St ORI L B S g kL (DLRE
TR ETT) 0.5 mg/ml J2 Ang Il 1x10°° mol/L [ %
FRILREFE N AU & P R 110 mol/L
F Ang 1T 1x10° mol/L 35 3R 515 5% Bl Q1041 H
FA Q10 A 1x10™ mol/L } Ang Il 1x10 mol/L
R TR ARG AR, ST 24 he BAHKINEAL
(RN UL L LDH & R I AR 2H % 4 A AL) , 528
HE 3.

73 B H9e2 K FO LA i, ff ] Lipofectmine
2000 % Y F) % H AT PCC-1o BETTER o K 40 i
S MIER 240 (FIEHR 141) . A 241 ([RIREA |
). RO [N F TR RNA (SiRNA) +
Angl || 5L 2 Wb 250 W0k 41 (SIRNA+Z: M 5 0
Wiki+Ang 1) . FEyext Al (Fedemsafiik) . Hep
S YL M a5 U URLZH 2 [ 2 O IR 275 245 79 AR A
ISNIR NI eset vk 2 I | Eroas vl w2 ] ok Ak )
BOREAE (FHE bR & i . FEARLDH & AR
HAF) R FEYLRIRIL | A YL St 45 0 kL
2 FEYLXT B ZH AR B Lipofectmine 2000 %% 4357 15i
B4 %F H9e2 R B0 LA ML A T35 Y, B4 24 hs
WCAE M A M 5 L % . PGC-1ae SIRNA LR 591 4
5" (UCA CCG AGA CCG ACG UUA A) dTdT 3'; X
TERE BT (Scrambled PGC-1a SIRNA) 5 K531 Ky
5" (ACG UGA CAC GUU CGG AGA A) dTdT 3',
B Yt R =558 S PH P 40 B RS/ 20 L B B 1009% . B34 %
3L, R ERE 3R,

2.4 MERIRARE T ik
2.4.1 CCK-8ZH#&m H9c2 s Lgm e i& M #4 1R ik

Fl vl 45, i CCK-8 b A6 H9¢2 K fltr
WA iEPE (LODEZRR), Kl KN 450 nm.
2.4.2 H9c2 s lsm it & 44k A & K i Mito-
Tracker ¢ YCEREN , WKIRIAFI &L, T26E
s ™ B3 AL, 38 I A% Mito-Tracker 2¢ Y ik
JEE R 4% 2 HOe2 U LA M 2B AR 75
2.4.3 H9c2 s WLzmfe LDH 4% MRAEH] & i B
PIATEAE, A LDH &R (%) =AiERiEsth
DN 1) Tt 0% 7 BT/ (200 L 2 3w 0 2 10 0% )
AL + 20 L 7 5 A S A BTG D B ) X 100% o
2.4.4 H9c2 s WL %m #e PGC-1o 38 5% 48 % B F &
£ R RT-PCR #4650 HOc2 /0> ILAR L PGC- 1o 18
%R O R 95 o 4R 4 il R 5 0 T 2 AR o
(PPARa) . it 480k W) 5 1K 35 58 ) 0803 =2 1 B/S
(PPARB/S) . PGC-la, #ZMFUZIAF1 (NRF-1). #
I R -2 (NRF-2) . BEM R A LZ K (ERR)
mRNA i 35 o i FH Trizol 128 7 M 28 Jifd rp 42 Bt i
RNA, XF 2 fi 5 RNA 21052 Fve B2 AT 00 E 5,
FHI G 5300 806 RNA 3 5% ¢DNA, BESEHE1TY"
B, BEAILS P R A S PCR KR & & A cDNA,
GAPDHE R NS . 519 VI3 4 MER A PRt
HARARIGR, &0 F519rs k1.
2.5 GitFFiE

R HISPSS 21. 0 Ge it i o IR RIS FF A IE
BT A LIIRARAE R (Res) FoR, ZARIBIEME
AR 7 2200t A7 g, WA A Jr 25551
PEPELSD Ki 56, J7 25 8 55 W ] Tamhane's T° £
¥ . Dunnetts T° K5 56 . P<<0.05 N ZRA G
3 #R

e e 2t 25 0 URLZE B 2 25 245 500 R S 25 0
WokERlE (0.5 mg/ml) .

1 RT-PCREEAIM HOC2 U LTI AP 18 FE R 43T 51 4 5 5] A5 150

B istliiEY el P bp
GAPDH ACAGCAACAGGGTGGTGGAC TTTGAGGGTGCAGCGAACTT 252
PPARa CGGCGTTGAAAACAAGGAGG CCTTGGCAAATTCCGTGAGC 95
PPARB/S AGCCATAACGCACCCTTCAT TGCACGCTGATCTCGTTGTA 116
PGC-la CATGTGCAGCCAAGACTCTGT AAAGCTGTCTGTGTCCAGGTC 136
NRF-1 AGAGACAGCAGACACGGTTG GCTGCGCCAAACACCTTAAA 136
NRF-2 GCACGGTGGAGTTCAATGAC AGGGGCACTGTCTAGCTCTT 152
ERR GGTGGCCGACAGAAGTACAA GGCGTACAGCTTCTCAGGTT 165

TE: GAPDH, Hlile-3-BEMRIBL AR ; PPARe, iSRRI SIS 20K o; PPARBA, 1 FALYIRHARIG SIS Z 1K B/5; PGC-la,
AR ALY A2 K y S BIEG T 1o NRF-1, AXFFIGIN T 15 NRF-2, 0PN T-2; ERR, MEBCRAICZIA,
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3.1 LM aSHERY RS ERER

Z: W g 0 TOURL 24 ) 2 PE Y TE 25 1 ) B 1 o3 2 A
3874, Hob, w1094, EMIBTS A, ENR
F294, ERRZ IS PIHT 10 SHKICH Stachy-
drine (ZK 888 ) . 5-Hydroxymethylfurfural (5-32H
FEMERE ) . Retronecine (f8] T HLYGZ408) . 7-Oxatri-
cyclo [4.3.0.0~3, 9~] nonan-8-one, 9-[ (benzoy-
loxy) methyl] -1-(beta-D-glucopyranosyloxy) -4-hy-
droxy-6-methyl-, (IR,3R,4R,6S,98) [ (& —¥C
Fe L) 2K ] | Pesticide3_Propoxur_C11H15NO3_
Baygon. Pyroglutamic acid (not validated, isomer
of 89) (FEN4ER). 4,4,8,10, 14-pentamethyl-17-
(4,5, 6—trihydroxy—6—methylheptan—2-yl) -2,5,6,17,
9, 15-hexahydro-1H-cyclopenta [a] phenanthrene-3,
16-dione., 2-Chloro-DL-Phenylalanine (2-EAENH
f2) . 3-Pyridinemthanol . Salsolinol.

SEPERY 708 T R A 3084, Hor, il
K84, BEAZE324, RNRE3LA, Br2K31
A, SR ERZ NS YET 10 624K CH Danshensu
(J}Z2 %) . Malic acid (GERR) . 4-hydroxybenzoic
acid (4-F2FERPFR) | Albiflorin (2525 N R T |
beta-D-Glucopyranoside, (1aR, 2S, 58, 5aR) -5b-
[ (benzoyloxymethyl] tetrahydro-5-hydroxy-2-methyl-2,
S5-methano-1H-3, 4-dioxacyclobuta [ed] pentalen-1la
(2H) -yl, Alisol A (F{5EE A) . Gallocatechin (1%
BT LA E) . Magnolol (JEANE ) . 5-0XO0-D-
PROLINE (L-#4 %2 ) . Salvianolic acid A (F}By
f2A).

3.2 AR H9c2 S L e & AR

TESEOE BT WL, 2915 PGC-1a FER I
BRI 60% . 278, PGC-la BEHIUTERHY,
HIE® VA, SR 1A is g (P<
0.05); SGHEAN 1L MR, AIDIMA | HiE QL0 4
K2 g 0RL s ARGR) B ZE AR PE TR (P<
0.05); Z:Mf i MUK = R 2 . VPR | B
Q10 ZH 1Y 40 Jf 1% V1w T 2 B 4 O UKL AR A7) 5 41
(P<<0.05), ZMhai.CWobm Al dl . UM
BTG Q10 ZH 41 i % VE L 85 22 S L Ge i 7 B L (P>
0.05).

FLHVIBE, SIEW 24, A2 5
DRI LR 35 P S FEAIR (P<<0.05), B
XHRAZERIGE I F X (P>0.05); SHEAI24
PAe, B e RV C LA IS PERR AR (P<<0.05) ;
e Qe 2t i O R4 -5 e AR 20 LR B 5 1

B2 TIG AR (P>0.05),
52 5500k A LR, QLS R O
SR 2 U LA i3 PR B B R AIR (P<<0. 05)
F2  AHHC2 L MAEMIG LA (OD{H, x+s)

25 FEA gl ukn e
EH 14 3 2.36+0. 09
A 1 21 3 1. 6020. 03
AT 3 2.120. 04"
A Q1o 4l 3 1. 94+0. 03"
Z: W 25 O AIURE IR 2 2 3 1.79+0. 01" < ¥
Z: W 25 O JIUR e 79 B 2 3 2.02+0. 05"
IEw 24 3 2.36+0. 11
R 2 21 3 1. 60+0. 08"
U SV 3 1.2320. 04" ¢
S YL S I 250 UKL 2 3 1. 4520. 06"
T Yl I 4 3 2.33+0. 06

TE: a) SIEW 14118, P<0.05; b) SEM14ILE, P<
0.05; ) 5240 0K R 2 b, P<<0.05; d) SN
HIE, P<0.05; e) Sl QIO4LLLE:, P<0.05; ) HIE#2
4Lk, P<0.05; g) SHE 24 1LEE, P<0.05.

3.3 A H9c2 S L I & AR A b ER

1 CE G A SC e 30 7%, PGC-1a
JERUTER AT, BIAY 141K B0 WLAH B Mito-Tracker
DGR EE S IE R VAR R, GOk & i
Ay GEALTH R, S 0RO R . IR 2
JA VDA | B Q10 410 WLAH B Mito-Tracker 7%
JGuR R s AU A PO S TR R Q10
. S ok S R R4, Hb 3 r oot
5 T St 2 O ORI 2

& 2 G IR A S 4 30O 7R, PGC-1a
FETER G, e YT 2] R AR 2 21 A RO LA i
Mito-Tracker 2¢ Yt 5k & 5 1F 5 2 40 A e B (2 FAI
YRR Rl D s RPN IR 5 IE R 2 Al A, o8
DR BE 22 S AN, R G G AR S AN 7 A
SO s SRR 2 G SO LA L, B UL as
U BCRE 2H 0 UL 4H S Mito-Tracker ¢ Y6 5% B 25 4K A~ BH
B, LRSS EUCEARIIR ;520 00N = )
A, TS 25 0 B0k 4 Mito-Tracker %€ 6
SR AR, SRR b
3.4 A H9c2 S L e LDH 4% r ik

38, PCC-la FEHFVLERTT, SIEH 1411k
B, BRL T4 b LDH & & W& Jhm (P<<0.05) ;
SRR L, S g0 BURLAS Rl R4 . ATbIE
. B Q10 ZH.0 WLAH I LDH & # Rk (P<
0.05); SR LE, Z:bl 50 BORLAL ] i 20
FHEE Q10 4.0 LA MY LDH & & FH s (P<<0.05);
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23 It st Lo TR 5 77

IEE1AH FELTE 4

it /o SR A

HEFQ1O04

B 1 ALY EE ARG S 16 A 52 A v Bl B IONG D Lo ZE D DT BR AT 45 4 HOe2 o0 JULAH i S o Ak
(Mito-Tracker ¢3¢, x200)

B2

FERI24H

Fegextia

YRR B L2 I o 00 DR 2L

B2 A BRI Y 16 A2 ARy S B T 1o FE TR S 25 41 HOe2 20 ILAN O 2 A AR 5
(Mito-Tracker ¢3¢, x200)

5 QIO Lhir, ZBih a0 UKL I R) Jat 2H00 LA
M LDH 5 745, Sl a5 0ok sl 4L (P<
0.05); SSMia5.0 Mok s i, S50
TR 7 R 40 L4 LDH S8 THE (P<<0.05),

PGC-la EHPIBG, SIER 241, A2
20 IV G AT A 2 K B0 LA A LDH &5 £ B e T+
(P<<0.05), $EYXtMRA 2R G ITHE L (P>
0.05); SiLYBIRIZ HAs, HeUeS b 25 0 k4l
LRI LDH 5 5 22 7 RS it 2 X (P>0.05),

5Z W5 0en s A E A R, BRSO
RO ILAH M LDH & 59 B s (P<<0.05).
3.5 &% H9c2 s L\ i PPAR & # % NRF-1.
NRF-2. ERR mRNA & ik rb#x

F 4w, PCC-la EHUTBRAT, SIEH 1411k
B, BT H9e2 .0 LA ML h PPARa, PPARB/S .

PGC-la, NRF-1. NRF-2. ERR mRNA kK1
B TR (P<<0.05); SRS, SV
PGC-la. NRF-1. NRF-2. ERR, %l i} Q10 41
PPARa., PGC-la, NRF-1, Z:[ff 250 BURL AR 5] &
41 NRF-1. NRF-2, Z M & 0 WKL & ) & 41
PPARa. PGC-la, NRF-1. NRF-2, ERR mRNA %
KAKEI B IR (P<0.05); S VHA I,
2 25 0 ORI 42 41 NRF-1, NRF-2, Z[ff 350
WURE 5 77 i 20 NRF-1 mRNA 26 3k 7K 7 B g % 1%
(P<<0.05); SZMzi.0M0k Rl g, St
250 OB AR ) 2 4 PGC-1ae. NRF-2 mRNA £ ik 7K
TR (P<<0.05).

PGC-la &N VLER G, HIEW 24l i, iy
XTI A e hn 2 R s E L (P>0.05),
A A 2 2 | A gy A A 41 0 L4 MY PPAR«
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3 AAHI2 LA LDH &R A (mU/ml, F+s) SBEITRY] S ARG B e Xt S 0 25 O OB BT
41 HEAL LDH B ORI, A5 R RN, O MR
ER 14 do ISR SAT 38T A, B RERRTS (0 A A TR
BT 1 4 4 472. 88+52. 029 . . .
;jjmfﬂ Lo meen S0 AR , T 010 67 5 T4 AR 4 A 308
2 SELS g N = 8 WA= M 37 B D
f}ﬁﬁ@QlO?ﬂ 4 211.96+14. 35" © [ Eiﬁlﬁlﬂq)ﬁ}}mﬂ%%\ q:%ﬁﬁlo ;H\:E'j7j(jj‘
2 350 TR ARG 9] 41 4 259.77+15. 29" ) ¥ * B AT A i 4 (ROS) AR isb . ] A s i i
S350 RS 9 4L 4 160. 60+16. 35" " Wos ', PSRN CHF KR A2 % E AL 77 25 5
2401 R W, S-35 AL RRERRE LA 3K BRLZ 40 M A
e S HOPER 7, RIS LR, HAEW b
LUpL ] R . 42482, s [18] ) L H oM 2500
7 e B 2 0 BORLAL 3 665. 75+38. 05" Mglj?] H EE%E/JF% ° LhEEIRULIT, SR L
EEYLRT IR ZH 3 144. 06+4. 97 ﬁ*ﬁtpgﬁgﬁﬁ%(ﬁiﬁ\, ﬂ%“éﬁﬁl‘%ﬁlbﬂﬂéﬂiﬂ@

. LDH, FLERJNZUES.

a) SIEW 14 e, P<0.05; b) SR 14k, P<
0.05; ¢) HHEVHALE, P<0.05; d) SHEFQI0H ILE:, P<
0.05; e) 5Z M0 W0R A B4 LR, P<0.05; 1) S5iE% 2
A HEE, P<0.05,

PPARB/S. PGC-lae, NRF-1, NRF-2. ERR mRNA
Fk AR B BFEAL (P<<0.05); #5955 .0
UKL 2H 55 5 AR A5 FR bR LA 22 e 3 o ge e
X (P>0.05).

5Z a5 0meim A E A R, BRSO
WikiZl PPARa, PPARBR. PGC-la, NRF-1, NRF-2,
ERR mRNA kK- B EFEL (P<0.05).
4 it

22N R, CHF A AR BAR S Z0F, < E
AN 1) s = N e N P8 % v R i R
R 24 8 TP RNV GRG0, 407 T
THIH, f#0RH . FIAEM &SR, X T CHF

R ANE . GO E BN RO NIBERAR
S 2R RIRYT CHE

Ang Il 2 2 -4 Bk R R0 F L5
JUR T, ELA WA it ARG I LIS 0 S E
WFFEIESE, CHF B RN Ang T K TH 2, B
I, ASLEE A Ang [T 55 1E 5 HOc2 40 i bk A4 2t
O LA AR A B Y o 20 LA 9 B o0 JUL 200 e 55
24, LDH BRI, Fove BE 2 Bl sl (8] S [F] 72 B2
B = A S WU I PN e e Y E R, 2k
BRI LA B AT e o e Y, Mk, ARSE
B DL 35 O AR O FR . ARSI
N, FIEF DAL, Ang 175509 HOc2 0L
21 B %) 0 R 1 R R A i 4 B W AR, LDH
S A S W] Ang [T AT .00 JUL4H 52 2145
Yis 454 254 AR TGk B AR 5 T 45 Ang 11155
SO WU LS 0 35 e, I O LA R Y 4
JH 76 Ve R bR S i, R 45 45 25 41 Y LDH & i

x4 FUHHI2 LA PPARa, PPARB/S. PGC-la, NRF-1, NRF-2, ERR mRNA &5 k# (/GAPDH, #%s)
2H 5] FEA PPARa PPARB/S PGC-la NRF-1 NRF-2 ERR
EH 14 3 1. 020. 07 1. 00£0. 02 1. 010. 05 1. 020. 04 1.010. 03 0.97+0. 11
P 1 21 3 0.40+0.07"  0.67+0.06"  0.45+0.06”  0.59+0.02" 0. 64+0. 01" 0. 59+0. 03
AV 3 0. 46+0. 05 0. 710. 09 0.73+0.07"  0.97+0.01" 0. 89+0. 01" 0. 93+0. 05"
i Q1041 3 0.56+0.09"  0.76+0.03 0.77+0.06" 0. 86+0. 04" 0. 77+0. 06 0. 78+0. 06
Sl 25 OFIURAI ) da 4 3 0. 460. 04 0. 62+0. 08 0.64+0.04"  0.72+0.01" ° 0.76x0.01" 2 Y 0.63+0. 10
Sl £ O FIURE =5 7] a4 3 0.56+0.05”  0.95+0. 08 0.83+0.04"  0.82+0.02" ° 0. 86+0. 02" 0. 8320. 05"
EH 24 3 1. 0220. 07 1. 0020. 02 1. 0120. 05 1. 0220. 04 1. 00=0. 04 0.9720. 11
T 2 2] 3 0. 44+0. 04" 0. 67+0. 06" 0. 49+0. 06" 0. 58+0. 02" 0. 64+0. 01" 0. 59+0. 03"
L FAyE L 3 0.31+0.03”  0.58+0.04”  0.22+0.03" 0. 46+0. 02" 0. 4320. 01" 0. 3520. 02"
YL S 450 R 2H 3 0.34+0.01"  0.60+0.04"  0.24+0.04"  0.46+0.03" 0. 4420. 02" 0. 3520. 02"
T e ) R 4 3 1. 0920. 10 1. 030. 09 1. 0520. 05 1. 0120. 09 1. 0720. 06 0. 9620. 03

Hi: PPARa, JLAEALWIBEASE G 20K o PPARBAS, S S ALW IR IE RIS 521K B35 PGC-1a,

NS T-1a; NRF-1, BIFRE T 1; NRF-2, BOFRET2; ERR, HEMEAHCZMA.
a) HIEW 141E:, P<0.05; b) SR 1AHE:, P<0.05; o) SEIIHEAIILE, P<0.05; d) SZMEaioBokiml it s, p<

0.05; ) SiIE# 241, P<0.05,

o AL A S A A 52 S
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B Ang 5 00 WLAH MY B B B AIK, B2 B % 0
LN LDH & &, H AR F S M 15 0 BURLAK R
A, S0 PO R R SV i
Q10 145 F5 bR 8 BT 23 1E O WLAR AR, IEBH 2
B 25 O R oo 79 o A VD E L BT Q 10 Y Bl B AR
S It ik O ORI ) 2 B A

T2 CHF 4 5t [ 22— R0 LB o 4G il e 6
Hots g % v iF 0 I H 98 ML) 5 AR o R A 1 A
P kst O ILRE ARG T ZE 2% CHEF 3 11l
IR B, fE—aFE R bt g R E
PPARs EEFIRTELAL. IRMIEAL U, Hurdtk
P = Fh W RYEN PPARa. PPARPB/S A1 PPARy, EH. A
TRVENG TR IR I . F5ia 8L fEH, & 58810
IR TN WS R g R AW R RO e a1 £
A, R A P9 LT BT A R T R A B
LR R IR — AL Z R Sk . PGC-1afEl—
Fofr 5 5 U A SR G 7 Y, 2 PPARs & U I
W BRI RR BRI (ATP) &
B, IR AR AR Y, S5 RRRER
P A EHFSEAIESS . PGC-1o AT 3 3o 4 3 NRF-1
SPERRAREE A (mtTFA) RS %, Mg n
LRI K DNA R E M AE il ™5 4 PGC-1a 5 ERR
F G ERR-o A F B, AT 90 28 4 M4 S/ Ak AR
Y IEAh, PGC-1a A RESZ ML LB I B4 . 0
WIRE R A . s O WL IE K ™, T RE A O
PECR P ER B MR- TS, Stk
WA= A Z AR AL AR B, R I O
REEZEALIAE S Y R RGR B, HET
Ang 1A B9 HOc2 D LA, SB35 00 0087 2 57
" PPARa, NRF-1, NRF-2, ERR. PGC-laEH
FIRAKFHA . ETE, e, S RO R ]
feid o EERR IR A, A REEACH, B AL
RERE AL, MRS Ang 113755040 LA M35 455 -

] i A BF 58 45 5 B, PGC-1a JE R T BR AT,
M FAAY 12, S0 250 J00RT g 57 2 4 rp 2o 1R
T O LA IS P A R AR S 6 PR 36 1R /K 2 B G
Fhier, LDH & it b Ak, $28 2 W 25 0 B0k g
LI E Hoc2 L ILAN M I 1=, FR KA b0 L4 i
i1 ; PCC-la 3 HF VLB G, S BRIl Hods,
U S I U YA B Lok (= AN W LAY A A8 9 W5 e <
X, HZMt s Bk s R A, SO
TOREZH TP AR DG R R IR KO L O WLAR IS P2 B
FEAIC, LDH & 0B 38 5, 3278 e ns S0 25 0
AL T B B AR 470 UL AR e 458 493 1)V R B il o 1A

I, S a0 JORE T TS R ARG LA M £, 3
YEMLEI AT BE S E 38 PGC-1a {5 51 B AH I X 7 1Y
FEHFIRIKT | SRR A A

i LTk, St a0 WORLIATT CHEF R 45 4E 1]
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on H9¢2 Cardiomyocyte Injury and PGC-1a Signaling
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ABSTRACT Objective To explore the mechanism of Shenfu Yixin Granules ( Z:[it 350> ik.) in the treatment of
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chronic heart failure (CHF). Methods The ionic components of Shenfu Yixin Granules were detected by ultra high
performance liquid chromatography-quadruped-time-of-flight tandem mass spectrometry. H9¢2 cardiomyocytes were
divided into normal 1 group, model 1 group, Shenfu Yixin Granules low-dose group (SYL) , Shenfu Yixin Granules
high-dose group (SYH), losartan group, and coenzyme Q10 group. Angiotensin Il (Ang Il ) was used to induce H9c2
cardiomyocytes injury model in all the groups except for the normal 1 group. Simultaneously, the cells in the SYL and
SYH groups were cultured with the medium containing 0. 25 mg/ml and 0. 5 mg/ml of Shenfu Yixin Granules, respec-
tively. The culture medium in the losartan group containd 1X10™* mol/L. of losartan tablets, and that in the coenzyme
Q10 group used 1X10™* mol/L of coenzyme Q10 tablets. Each group was cultured for 24 hours. The H9c2 cells were
then divided into normal 2 group, model 2 group, transfection model group, transfection Shenfu Yixin Granules group
(t-SY) , and transfection control group. Except for the normal 2 group and the transfection control group, the other
groups used Ang Il to induce H9¢2 myocardial cell injury model. Simultaneously, the transfection model group, the
t-SY group, and the transfection control group were given lipofectmine 2000 transfection reagent for transfection. The
cells in the t-SYgroup was continuously cultured with Shenfu Yixin Granules using the dose that had better results be-
fore transfection. After that, the cell activity was detected by CCK-8. Mito-tracker fluorescent probe was used to de-
tect mitochondrial content in H9¢2 cells. The lactate dehydrogenase (LDH) content, and mRNA expression of cardio-
myocyte-related genes including peroxisome proliferator-activated receptor alpha (PPARa) , peroxisome proliferator-
activated receptor /8 (PPARB/S) , peroxisome proliferator-activated receptor gamma coactivator la (PGC-1at) , nu-
clear respiratory factor I (NRF-1), nuclear respiratory factor 2 (NRF-2) and estrogen-related receptor (ERR) were
detected. Results There were a total of 387 positive ion substances in Shenfu Yixin Granules, and the most abun-
dant ones were Stachydrine, 5-hydroxymethylfurfural and retronecine; 308 qualitative negative ion substances were
obtained, and the abundant ones were Danshensu, malic acid, and 4-hydroxybenzoic acid. The dose used in t-SY
group was 0. 5 mg/ml. Before gene silencing, compared to the normal 1 group, the cell activity and the mRNA expres-
sion of each related gene decreased, while the LDH content increased (P<<0.05), and the mitochondrial content de-
creased in the model group 1. Compared to model 1 group, the cell activity increased and the LDH content decreased
in the losartan group, the coenzyme Q10 group, SYH and SYL groups; the mRNA expression of PGC-1a, NRF-1,
NRF-2, ERR in the losartan group, that of PPARa, PGC-1ae, NRF-1 in the coenzyme Q10 group, that of NRF-1,
NRF-2 in the SYL group, and that of PPARa, PGC-1a, NRF-1, NRF-2 and ERR in the SYH group significantly in-
creased (P<<0.05), and the mitochondrial content increased. Compared to SYL group, the cell activity increased
while the LDH content decreased in the SYH group, the losartan group and the coenzyme Q10 group (P<<0.05), and
the mitochondrial content increased; the mRNA expression of PGC-laand NRF-2 in the SYH group increased (P<<
0.05). After gene silencing, compared to normal 2 group, the cardiomyocyte activity and the mRNA expression of
each related gene decreased, while the LDH content increased (P<<0.05) in the model 2 group and the transfection
model group, and the mitochondrial content decreased. Compared to the transfection model group, there were no sig-
nificant differences in cardiomyocyte activity, LDH content, and mRNA expression of related genes in the t-SY group
(P>0.05), and the mitochondrial content was not significantly improved. Compared to the SYH group, the cardio-
myocyte activity and the mRNA expressions of PPARa, PPARB/S, PGC-la, NRF-1, NRF-2 and ERR were re-
duced, and the LDH content increased in the t-SY group (P<<0.05). Conclusion Shenfu Yixin Granules may im-
prove cardiomyocyte damage in treatment of CHF by regulating PGC-1a signaling pathway related factors. And the ac-
tive substances mainly include tanshinone, stachydrine, 5-hydroxymethylfurfural, and malic acid.
Keywords chronic heart failure; Shenfu Yixin Granules (Z:Mff35.0 kL) 5 gene silencing; PGC-1a; lactate dehydro-
genase ; mitochondria
(Wicki H39: 2021 -07 -30; &1 HIB: 2021 -12-30)
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