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# OFE: BRI BRI T E EA  A SE FE OE 2 AR y ISR - 1o (peroxisome proliferator-activated
receptor gamma coactivator-la, PGC-la) A5 BIZRRLAR T RE M KA LB I/ P #E 4745 (myocardial ischemia-reperfusion
injury, MI/RD fRIVEAMINLE]. ik MWEBEESE (hypoxia-reoxygenation, H/R) OIANAUARTYL, 25T i@ k37 0 ST
J&, K DCFH-DA Hl MitoSOX™ Red % YGEREHE T4 NG HEE (reactive oxygen species, ROS) /K5 SR 587 — 7
FRARTF (adenosine triphosphate, ATP) A& GAEIM ATP /K5 JC-1 et R LR IE AL AR 4L ; KA Seahorse XF 4l
BRI TR FT IR T AR I DR Mitotracker 5% 5 BT M A RAA LS 545897384k; SR Western blotting 5 qRT-
PCR Rl 2 KAl & 70 22 [ RLARRR A 2 1 (mitofusin 1, Mfnl). ZRRIARAAE 2 (mitofusin 2, Mfn2). ZBRifANREN |
(fission 1, Fisl1). 3)JJ4HX&E A 1 (dynamin-related protein 1, Drpl) 1. AW)& R UZIFNL A T 1 (nuclear respiratory factor
1, Nrfl). ZBRifA#E %K+ A (mitochondrial transcription factor A, TFAM). Z&fifk DNA (mitochondrial DNA, mtDNA) £
U] & B W [Beclinl . PTEN #5534 1 (PTEN-induced putative kinase 1, PINK1). W4 H (Parkin). p62lHxEH
NP RIE KT o I PGC-1a siRNA #4500t — 0 WS K F7 0 FLxt PGC-1a UKL 5 HOe2 4 L3 DI RE K52
M. £5R SRR LE, EBKTRO MR E R R RLA ATP G (P<0.01), BGEELRIARREN (P<0.01), JAFEARNIE
(P<0.01), FF{EHEZRIIA H I (P<0.05. 0.01). YTER PGC-1a Ji, M MkFR O AR T B I ORGP VE I 235 M1 95 (P<<0.05.
0.0, £5ig EHkIR O ARIIAIT PGC-1o SRR AEY) G G B0 T8 & BWE, MITTA B8 MI/RI 5]k B ZRiig D)
ReRALS AL BN, #R 7 PGC-1a fEAL KA DI RERIZE M OB+, HAE MI/RL FRIIEAEIRITINME, A MURL [RIT
PR T T LR
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Tongmai Yangxin Pill mitigates myocardial ischemia-reperfusion injury through
enhancement of PGC-1a-mediated mitochondrial function
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Abstract: Objective To elucidate how Tongmai Yangxin Pill (Gfi fik 7% 0> #, TMYX) confers cardioprotective effects during
myocardial ischemia/reperfusion injury (MI/RI) through the regulation of peroxisome proliferator-activated receptor gamma
coactivator-1a (PGC-1a)-mediated mitochondrial function. Methods A hypoxia-reoxygenation (H/R) model in cardiomyocytes was
established. After intervention with TMYX, intracellular reactive oxygen species (ROS) levels were measured using DCFH-DA and

MitoSOX™ red fluorescent probes. Cellular adenosine triphosphate (ATP) content was quantified using an enhanced ATP assay kit.
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Changes in mitochondrial membrane potential were evaluated by JC-1 staining. Mitochondrial respiratory function was assessed using
Seahorse XF cell mitochondrial stress test. Mitochondrial morphology and ultrastructural alterations were examined using MitoTracker
staining and transmission electron microscopy. Western blotting and qRT-PCR were used to determine the expression levels of proteins
and genes associated with mitochondrial fusion and fission [mitofusin 1 (Mfn1), mitofusin 2 (Mfn2), fission 1 (Fis1), dynamin-related
protein 1 (Drpl)], biogenesis [nuclear respiratory factor 1 (Nrfl), mitochondrial transcription factor A (TFAM), mitochondrial DNA
(mtDNA) copy number] and autophagy [Beclinl, PTEN-induced putative kinase 1 (PINK1), Parkin, p62]. To further investigate the
effects of TMYX on the above-mentioned functions of H9¢c2 cells after PGC-1a silencing expression through PGC-1la siRNA
transfection experiment. Results Compared with model group, TMYX significantly enhanced mitochondrial ATP synthesis (P <
0.01), improved mitochondrial membrane potential (P < 0.01), reduced oxidative stress (P < 0.01), and promoted mitochondrial
autophagy (P < 0.05, 0.01). After silencing PGC-1a, the protective effect of TMYX on mitochondrial function was significantly
weakened (P < 0.05, 0.01). Conclusion TMYX could effectively improve mitochondrial dysfunction and morphological changes
induced by MI/RI by regulating mitochondrial biosynthesis, dynamic balance and autophagy through PGC-1a. This study reveals PGC-
la as a core factor regulating mitochondrial function and its potential therapeutic value in MI/RI, providing new ideas for the treatment
of MI/RI.

Key words: Tongmai Yangxin Pill; myocardial ischemia-reperfusion injury; mitochondrial function; cardiomyocyte injury; peroxisome

proliferator-activated receptor gamma coactivator-1o.

O LR I B EVE #5144 (myocardial ischemia-
reperfusion injury, MURD &Il R _E SO NUESE f5
WL A B R o R PUE YR B A BT
WO A IRAS, (E B 2 1 K 1 F R 45 0
HAEAE S ECO UL ThRER ™ B AT, HE5IK
O FEFRIHARENT . MI/RI 19 R AE A0 T I
PRIGIT BORERE, B E R | A TS . A
K, BEFREPLRARE MURTD R P9 7 %0
ft, R AR AR A M e B AU | S N E R AE
T3 T AR AR, A R BRI R B, 2RIk ThRERY
it MURI 457455 1) B BN 22—, (BT Lok ik D)
RE AT IR AN A DS ORI B 78 IR 2R
RPR I T ARG T T B — P R .

ARG ARG TGS 2y IO R T
la (peroxisome proliferator-activated receptor gamma
coactivator-1a, PGC-la) 1EAZNARED)E I I%
SERIER T, AR LRAD R AR ST A
HEAE M o PGC-Lou BRI ERAA R A & R
WRERRAL & B RE, 25 50 LA A2 i R v
AR R R RE B S URN LA ML S S-S, i 7%
B, PGC-la AV BEIE T i 24 ) A= ) e it
ISR Y i oL 5 A XA 2R L, I RE I 1 Y 2k
(N =LA SIS P eI 8 2y AL NS SN 1]l i
N Th e HE— Aol SRT B RIE S 2 I B 0
ARSI IR, B 6 HAE MURL A B A KL
HHHRAN T, JCH AL NS 5 I8 B A 7 5-H1
HETH R RGEHTATIIRAE

K IE LA — R LGN A, T

MURI J5 T I T 23 W7 2. WHTRY, kIR
OB BCE D LZRRAA T RE . 1 5REE AR, I
DM RIEE 2 Fhig e, A R MURI 145
P37 AR, K TRO AL T IEL T PGC-1o 18
B CEARLA TR, I8 MR B AAS3-T AL
NG B, AHTTTE ERTE KR O AU
T PGC-la M FHIZRI 1A T BE L MIRI 45147 AL
i, IR R N B I K IR O R A R 1
(nuclear respiratory factor 1, Nrfl) /Zfi {44 5% K
A (mitochondrial transcription factor A, TFAM) =
YkA. PTEN i 330 1 (PTEN-induced putative
kinase 1, PINKI) /M= (Parkin) B
PRIV LA S AE SR A o B P P A EHT, b
ifi MURI G 2500t i 3R A scia Seat, Dy Him R
N FHAR AL B O R G R B AR

1w
1.1 4mpe

KB H9c2 UL B T R AR A
BRAH] .

1.2 Zym5idH

KSR AL CHE 251 212020589, it 5
1070946 ) 1 H KT 25V AR B R AZ R 1125 ) 5 1Y
SR = WEERIRET (adenosine triphosphate, ATP) #&
MRRF & (HES S0027) 15 7Y 2o 44 L e A0 4601
A& Gt C20038) W H il m RAEVHEARE
FRA A 3144 (reactive oxygen species, ROS) it
A& (H8'5 E-BC-K138-F) 1 H B 3HRE ALV RH 7
84376 R A 7] ; Seahorse XF 4 g 4 47 [ 770133
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A& (k5 103015-100) 14 H £ H 2 fE e R A R
/N #] ; HiFiScript ¢cDNA & iR # & (it 5
CW2569M) Tt A b5 AL AV RHA R A ) ;
H I -3- TR i =L ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) #ifk ({5 D110016) i
H A TAY TR AR A A PGC-1a Hifk (L5
A12348). bkt A2 1 (mitofusin 1, Mfnl) $t
& (b5 A21293). Zbifkfi &2 2 (mitofusin 2,
Mfn2) Pifk (k5 A19678). LLhkifA/rREN 1
(fission 1, Fisl) Hifk (5 A5821). FhJiMRE
1 1 (dynamin-related protein 1, Drpl) fifk (fit%5
A21968) WHH ABclonal A#IRHLARA; BCA
woEowk EWE W R & (S 23227 )
Lipofectamine™ 2000 %% 4477 (L5 11668019).
MitoTracker Green 8%l (b5 M7514) 4 H € [E 5§
BRKHRBHE AT siRNA B AE R A TR A
A it , PGC-la siRNA L i 51 %) % % 5°-
ACUGAGAGACCGCUUUGAAATAT-3’, FiF514
%1 5>~ UUCAAAGCGGUCUCUCAGUATAT-3’.
1.3 {425

Enpire 2 D) Aelf#51X (32 [E PerkinElmer 2 7] );
A (3£E BD AF]); ProFlex™ 96 §L PCR
A1 CGEEZER CH/RBHEAA]D; QuantStudio 7
Flex RUSZ %) E R PCR A CREEAERFE
FRAF); HT7800/HT7700 AL i) v B AisE (H
AR HAIAT]; Leica Stellaris 8 AU B4 BisE (14
E kRIS E R A ] ); Seahorse XFe/XF96 #Y4fir
I CEEZRERRHHARAFD.
2 Rk
2.1 EBKFFRIOAL 70% CEEREIRYH &

WE KT O AL TS, RSB AREL 50 g I
F 500 mL 70% ZEEH, 40 kHz #8745 $#2H 30 min,
HE 3 IRIFA IR IEBRERRSEZE 60 mL,
LR AR TR R THr, BB B R A7 T
4 CRREOIIFM. I HATLLEE 2. DMEM 197 55
WA, 0.22 um JEMERRTEE, O BT R EE 1) TAE R
FF 5256 . A R ARE R 0, @ kRO AL B
B N H R BhEER. HEAEE. kT
LR,
2.2 YHREIEFR R ALTE

P TR H9e2 4T & 10% 4 K iR 2 13
(") DMEM mifER: 722, BT 37 C. 5% CO, ks
FRFEHIE TR A BEIA ] 80% ~85%Hf, T

HA 2 A (hypoxia-reoxygenation, H/R) A, ¥
R R WA IR S o EE 3R 5L, DAY
BRIMIAEE, HEAMpE T 37 C. 95%Naw 5% CO»
5 BN TP AL 6 h. BREMEESE G, RE
a4 LIS AN A LR, R 4B 2 2 37 CL 5%
CO, HIBEFRFE R 25T 100 pg/mL JE K FE O FLIATR
K 9% 24 ho
2.3 PGC-la siRNA FH SLI6

Y 25 E A B 30%~50%0, B AT 34T PGC-
la siRNA #3¢ . K5 K PGC-la siRNA 5
Lipofectamine 2000 ¥ J-iAFR A A ZR N IFEE
20 min, JEJ% siRNA-Lipofectamine & &4, & 4¢
6 h Ja, HEFRIEF RN 10% MK G A 2 i 1)
DMEM =ik 3R %E . 12~24 h j5#E4T H/R BEAY[Y)
Fy . @il qRT-PCR 5 Western blotting 4&1lF PGC-
la siRNA A GLRR
2.4 ROS 7KF4&M

TG IIE DMEM 355774 % DCFH-DA 4 i
M ROS 5%+ % MitoSOX™ Red £ ki A& ROS ##4t .
AN HIREAS IO 1 mL R o O IRAH AT,
BT 37 CEFFMFIEE 20 min. £ T MLE DMEM
BRI 2 WK, @I I R G T AR o
2.5 BESTHSEM R IR

F RN IR, AR E SO E T,
fREE, 778 BIEH, IMACKE 2 =R HEE
[#] 5 Y -4 40 B [ 2 ST [ e R N PBS IR
Pk 2K, TIiES T BB NI
2.6 Mito Tracker FREFRIC BILR R (L5 H N 52

H9c2 2P /e & A T 3L R AR BB 1)/
W, G, GRS, AR, H
A PBS WREERAIM 2 %, A 0.1 mol/L 1)
MitoTracker Green ¥4 LAE# ¥ H 30 min. H§ DAPI
EEIR FEDLIFE 5 min DIYLEANAER, PBS ¥lbE
U2 WA, ISR BB T SRR
2.7 ZRRIfR ATP 15

WCEELTAR, NN 200 uL 4R, FI B AL
T LRI MR, B0 ST, 5 200 uL ATP
KGR A e, A ARG DR BB AR
MEEPIRIEEREE,  FERIEARHE I e 35 ATP /K
2.8  ZeRIRERER LK A

MR AF SV, ARSI 1 mL
FREJE M IC-1 TAEM . BT, 37 CHFAE 20
min. fFH 1 XJC-1 ZrPRiE e 2 IR4HIMY, Jetashin



©928 - ¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

Je A X4 B G HE AT R
2.9 ZRIRREIR BE S1Th EEA

I S A FEIE R (oxygen consumption
rate, OCR) S/ WL R AR RN B8 ) o AR 7 &5 1k
BIAS, B 1 X 2 T R b PR AR T A
BT, dHMIEERERRE 1) 96 FLAR HhidEAT i Ju A
IERL, A DMEM #%E0fi (12 100D H i i) % %
BE. EARR £ . RN, BTG COy 1y
FEFEH I HEZS CO2 IFRET AR, IN N85 & \FCCP
FE R AURT 2 Ao AR RHE J5 W R TR B 5 4
R AH R ET AR AT TE A .
2.10 qRT-PCR #&MHExEFFRIE

TG4l RNA RS B 5, H TRIzol ik
FIALFESH A LR B S RNA. {# ] HiFiScript cDNA
A BRI S RNA W55 cDNA. RV G, 1E4
HIBTRR S YRR 2 0 AR UltraSYBRIE S (fIK
ROX) 775 i B k4T RNA §738 . UL GAPDH 1y
W2, KA 2725 HImERM RS E. 5l
MFHINE 1,

&1 31955
Table 1 Primer sequences
e SIS (5°-37)

Mfnl F: TCAAGGAGGTCACGGAGGAG

R: GGTGCACCGATCAGCCAAAT
Mfn2 F: GGAGTGGTGTGGAAGGCAGTG

R: GTCCAGGTCAGCCGCTCATAC
Fisl F: AATACGCCTGGTGCCTGGTTC

R: TAATCCCGCTGCTCCTCTTTGC
Drpl F: AAGAGAACTACCTTCCGCTGTATCG

R: TTCCTGACCACCATCTCCAATTCG
PGC-la F: GATGGAGACGTGACCACTGACAAC

R: GTGCTAAGACCGCTGCATTCATTG
TFAM F: GGAATGTGGGGCGTGCTAAGAAC

R: TAAGGCTGACAGGCGAGGGTATG
Nrfl F: AGCAAGTTCAGCAGGTCCAT

R: TTCCGAAGCAACCGTGTCT
Beclinl F: CAGTGGCGGCTCCTATTCCA

R: AGGACACCCAAGCAAGACCC
PINK1 F: TCGTCTCAAAGGGAGCAGATGG

R: AGATGGCTTCGCTGGAGGATC
Parkin F: CTCAGACAAGGACACATCAGTAGC

R: GGCGGTGGTTACATTGGAAGAC
po2 F: GGTGTCTGTGAGAGGACGAGGAG

R: TCTGGTGATGGAGCCTCTTACTGG
MT-NDI  F: TAGAACGCAAAATCTTAGGGT

R: ATAATTTTATGGCGTCTGCAA
HBB F: CCTGGCTCACAAGTACCAC

R: TCATTTTGCCAACAACTGACAGA
GAPDH  F: CCCTTAAGAGGGATGCTGCC

R: TACGGCCAAATCCGTTCACA

2.1 #%i{K DNA (mitochondrial DNA, mtDNA)
2L -vgiowl

BEHMBETHKEFS, MA 1 mL A
Homogenization Buffer TUK E2J2K. 4 'C. 1 000
r/min &> 10 min, H{_EJE, 12 000~ 14 000 t/min 2
0> 30 min, 3% _i&, I High Salt Buffer. Detergent
Buffer, 55 CW¥ & 60 min. JI Super High Salt
Buffer, &0 JE04E B, NN 2 fEE K ORER
WE L. BB F g, IETEET End Solution
W A P BRSO 220 DNA BEF I doeo/dasor 1T
i DNA [4liERRE . UL HBB AWNZ, 8l qRT-
PCR EKG 40 MT-ND1 ik &, 51975 W& 1.
2.12  Western blotting #¥ME X E R FRIL

18 FH 25 B I BRI F 1 RIPA S20h il 24 A4 A
PR, (FH BCA A AT Sl e & ik
J5 o BE FARE S 48T e S R BN - R A 0 TR M g P P
UK, ¥ % PVDF i, 43 I\ PGC-1a.s Mfnl. Mfn2.
Drpl. Fisl #1 GAPDH #iifk, 4 CHiFEER; HiE
J&, I HRP frid il £ 1gG —9t, =R
H 1 ho KM HA ECL WFIMIL K65 S,
F Image Lab EUE M xF H A5 26w AT K A
M
213 GitESH

KA SPSS 24.0 AR AT G b, HdE LA
XtsKn. ZHMILE KA BRERTZ 0K
(ANOVA), DL LSD #3677 7%t 47 4H e P P LU
B )i H GraphPad Prism 9 #4422 .
3 Z#R
3.1 E PGC-1a f3idRkFR L ALY HIc2 ZAAfE ROS
SR BE R (LK S B 820

NEGIUE PGC-1a siRNA [ G 8%, WE S H
4. NC siRNA 411 PGC-lo siRNA 41, J3 54
PGC-la WZEFME HEREKF. & 1-A. B i
7w, 58 A4 HE, NCsiRNA 4 PGC-1o 3K A15E
H R IEIK-T0 i3 2 575 5 NC siRNA A UL, PGC-
lasiRNA 2 PGC-1a &R AR F7KF B3 FRIK (P<
0.01), FH PGC-la siRNA AE5H MK PGC-1a
Rk . ATIAREFCR B, 7E 25, 50, 100+ 200+ 300
400 pg/mL (I8 kTR0 HAEEE R, 100 pg/mL @ ik F7
DR H/R HEYT 8GR s, FF HA H9e2 4
TETCE RN, RE R 100 pg/mL I Bk FE O
HEAT Ja SR e,

DRI A ORI, xR, AR
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A C : PR . B
I8 1.5 1501 200 1504 re—
X NC 100~ 150+ 100- 94 4 Y
® SiRNA . 100 _ +
E 10 s 50 0 & 927 -
z=L : = Oiimmm | | _ 4, (p N | o HH
% = X i ™YX  E 807 A
= . s nyi K .
Z 0.5 S 2001 200 2 88 wx
= % 1001 150 150+ =457 e "
3 o0 PGC-la 10 100+ & 404 ’ e
o siRNA 50 50 501 35
XM NCsiRNA PGC-lasiRNA 0| (LA ol HR— + + — + +
100 12 10* 105 10° 10® 10 10° 10° 102 10¢ 106 TMYX— — + — — +
B b DCFH-DA NC siRNA PGC-1a siRNA
B T
1.0 ¥ 47 e
Zos{ % E #t
= ’ @ i T
0.6 *k 2 .
g T 2 @
~ 04 5 S &
S C
902 0
HR — + + — + + 0075 R | Bt | ML L, B
XHIE NCsiRNA PGC-lasiRNA ™YX— — + — — + 10° 100 100 10° 102 10t 100 100 10%
NCsiRNA  PGC-la siRNA FITC-A

A. B-# 4K siRNA 5 PGC-la B KA1 (1A /KF; C. D-DCFH-DA &M ROS 7K-F; E. F-ZRRLA B ALK b B4 L
"P<0.05 TP<001; SEAMALLE: *P<005 #P<001: SHREAR siRNA BAIRAAMLE: *P<005 **P<001, FHEI.
A, B-expression levels of PGC-la gene and protein after transfection with different siRNAs; C, D-ROS level detected by DCFH-DA probe; E, F-

mitochondrial membrane potential level; *P < 0.05 **P < 0.01 vs control group; *P<0.05 #P < 0.01 vs model group; “P<0.05 **P<0.01 vs same

group transfected with different siRNA, same as below figures.

E1

STER PGC-10 [EIBRKFF LA H/R (OAAAE ROS S2KIA SRR IR (X£5s,n=3)

Fig. 1 Effect of Tongmai Yangxin Pill (TMYX) on ROS and mitochondrial membrane potential levels in H/R

cardiomyocytes after silencing PGC-1a (X £ S, n =3)

O ROS KR Fhm, debi R L fr /K
TR (P<0.01, B 1-C~F); %4 TilkFR LG,
Y1y ROS 5 2RI E Fa A7 /K P34 3 R (P<
0.01), HEXFHREESE PGC-1a HFIPLER T4
(P<<0.05). FRUF@EKFE0 AL AT LU H9c2 4
H/R 2 H1] ROS FH 1 g pr 44 s o 67 7K, ax
Ry FTFE PGC-1a 1S3 5.,
3.2 B PGC-lo [FBBKF RO ALXT H9c2 ZHAfE ATP
IR S LR ARREIR ThEE A2

T I AR SR ATP 7K, 45 53R 01 5 0] 2
Fod, HEARALOALANRE ATP KB TR (P<
0.01, Kl 2-A); Z@MKFFLHIIBIT G, ATP /KT
ETHE (P<0.01). & 2-B Bt 7k TR0 duab B
HOc2 (O LT J5 2 b A4 I Th e (A AK, < e B 43t
IG5 Rt — AR, 5% IR AL b dse, AR 410 )L
S 6 ) S BT L 4 T WP IR R D AT ATP I 25 B AIK
(P<0.01, K 2-C~E); SHAALLE, 2 FiEhkik
FROHIIGE, LRARITIR TR R RS (P<0.0D).
SR, 38 K TR O AL IX PG ST AE A2 7E UTER PGC-
lo J5HI55 (P<<0.01).

3.3 E PGC-lo fRiBRkFR L HALXT H9e2 HRELE AL
R LA TN BERI SN

Mitotracker 455 L& 3-A, 34 HO9c2 4iifiusz 3|
H/R JINT, SRR SiHT, W K&
S5 TANKTRORIBIT T, BRARK FERI LR A4 5
PR o 0 B B R B T A R B
(E 3-B), XTHE4] H9c2 U MR FE , M
¥, USRS, MBI SxrIRH LR, B
R LR R AR B D . AN, b AR A5
reeE, WM, A ava i, B G,
DR LERLARIS REREAS, B2 E5 R R IMA R £
TRk IE ORI T TG, MR, &
BRI, WL, ARG B AR,
LRIARIEREREAR, B B Z A 1) B R/ ME . SR
TEVTER PGC-1a Ji » HOc2 4 Fp £ 47 4k 45 1 e 1k
A TE, LRRARIEZ GG E, W, LRkl
BEFEARI N, kIR O AL e RE LT R B RN 454 58
FEVERI/E ] DA R IE kIR O AL BE L
3% H/R 15311 H9c2 JHHRZ i fAR 25t A D Re 45493 ,
1M PGC-1o (RG22 1 3 X F A A
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A Aa B 800~ — %} H NC siRNA
o ~ %} PGC-1a siRNA
154 7 2 600- ~ TMYX NC siRNA
~ E TMYX PGC-1a siRNA
B = ~ 7 NC siRNA
Z 10+ #it g 400 = % PGC-1a siRNA
g o &
) : #h g
& 54 Hk P S 200
[2 Hd :jg.
0 O 1 1 1 ]
HR—- + + — + + 0 20 40 60 80
™YX —_— + —  — + t/min
NC siRNA PGC-1a siRNA
C D E
AA AA AA
400 A ~ Aa 1504 aa
o a4 = 150+ 4 ax
' sl #it E ™ # —~ -
4 S J— E > , T e
g 300 .*::. . fﬁi g T -] E 100 - B e
g g, 100 HH = e ##
g 200 ok < S
= +, = b4 g ok ove
= v N *ok ] e *k
£ 100 = 504 & b £ |
Z & i <
o B
0 & 0 0
HR— + + — + + HR— + + — + + HR— + + — + +
™YX — — + — — + T™MYX— — + = — + T™MYX— — + — — +
NCSiRNA  PGC-lo siRNA NCSiRNA  PGC-la siRNA NCSIRNA  PGC-lo siRNA
2 AR PGC-lo [Fi@RKFR LA H/R CAVARR ATP KF (A) SERFIFIRIIGE (B~E) RIFM (X+s,n=3)

Fig.2 Effect of TMYX on ATP level (A) and mitochondrial respiratory function (B—E) in H/R cardiomyocytes after

Mitotracker

i)

Z
=

Mitotracker

100 pm

T™MYX

100 pm

silencing PGC-1la. (Xt s,n=3)

B

NC siRNA

Xof R

PGC-1a
siRNA

A-Mitotracker MLEEEK TR0 AL H/R oA LR AL ALK, B-Z 4T BT GEE K TR0 AUt H/R LR LA AR S5 M RO, 7 Sk

PRSI

A-effect of TMTX on morphological changes of mitochondria in H/R cardiomyocytes observed by MitoTracker; B-effect of TMTX on mitochondrial

structure in H/R cardiomyocytes observed by transmission electron microscopy, arrows indicate site of cellular damage.

&3

JLER PGC-10 [E@RkFR 0 ALXT H/R (LA AR LRI A G54 FTh RE

980 (X+s,n=3)

Fig.3 Effect of TMYX on mitochondrial structure and function in H/R cardiomyocytes after silencing PGC-1a. (X £ s, n=3)
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* 931

34
REL & 7 REVNT

LER PGC-1a [GIB Rk TR0 AT H9c2 ZHAELZE fu

W 4 Fi7s, gRT-PCR 5 Western blotting 45 £

]

B, ExfIRA A, BRH AR RRRE D)
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Fig. 4 Effect of TMYX on mitochondrial fusion and fission in H/R cardiomyocytes after silencing PGC-1a. (Xt s, n =3)
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Fig.5 Effect of TMYX on mitochondrial biogenesis (A—C) and autophagic function (D—G) in H/R cardiomyocytes after

silencing PGC-1la. (Xt s,n=3)



* 932

¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

i TFAM 1 Nrfl [F3RIEKF T % (P<0.01), iEif
10 HOc2 4 () mtDNA #% U1 % (P<<0.01), K&
LR EIE R UTER PGC-1a £ hN/E H9c2 4R
o TFAM. Nrfl J mtDNA #5 UL R % (P<<0.05.
0.01). b4k, it qRT-PCR X ik 77 0o FLEE A 25
R B WEAH IR RIGEAT T 2B 50 0E . 455 LA 5-
D~G, 5XMEA L, HAH PINKI. Parkin.

DIRI/AEEER G

Mfal?2 I

| OPALL [ 113

Beclinl J p62 mRNA ik /K83 T+ (P<0.01);
5 PRk FE O I TS, PINKI Parkin. Beclinl }
p62 mRNA Fik/KF B EFFL (P<0.05. 0.01); #%
1 PGC-la siRNA J&, JBRKFRCALIE F B 255 10
# (P<<0.05+ 0.01), PA_b&5 B3R W@ ik 77 0 FLRE I
ik PGC-1a AR LRRLIR A YA RS E VT RE R
MIRI (K 6),

\
=4 2

L)

PPAR] ESSRA] NrflJ NN s Beclinl
st lhhe | ARE &/ 4 o
TN &‘%kjm )0
___________ AT N T
| l | s VS ( y/ | -:
I o O N | HO-1 S R
N~ e ' | - | s
L\ , | | e |
i N | 1
[ ,_I_l | | [ ® 2 [
I [©) s =
. | , . mmex | ey |
| | , o | 1 j |
| | | | Caspase-3 s |
| SRS E | : Ly [ i EEE
___________ | | Bcl-2 |
7 l !
[10d v =~ g |
| fﬂmmc“:
i,
e |
Bl 6 @PkFOIEITILR PGC-1a T SHIZ R ATHAER 12 MI/RI

Fig. 6 TMYX alleviates MI/RI by enhancing PGC-1a-mediated mitochondrial function
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