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Baicalin alleviates myocardial cell injury by activating CPT1 and maintaining
mitochondrial dynamic stability
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Abstract: Objective To investigate the mechanism of baicalin alleviates cardiomyocyte injury by activating CPT1 and maintaining
the stability of mitochondrial dynamics. Methods The injury models of AC16, H9¢2, and HL-1 cells were constructed by using
oxygen and glucose deprivation (OGD). Model cells were treated with baicalin (0.1, 1.0, and 10.0 pg/mL) to investigate cell
proliferation and apoptosis. The changes of cell transcriptome profiles before and after baicalin treatment were detected by RNA
sequencing technology. The mitochondrial dynamics-related markers PPARGCIA, Drpl, OPAl, MFNI1, MFN2, ESRRA, NQO1, as well
as p-DRP1, DRP1, MFN1, NRF1, and TFAM were verified by RT-qPCR and Western blotting. The morphology of mitochondria was
investigated by transmission electron microscopy. Finally, the effect of baicalin on its target CPT1 were explored. Results Compared
with the model group, the cell viability in the baicalin (1.0, 10.0 pg/mL) groups was significantly increased, and the apoptosis rate was
significantly decreased (P <0.01,0.001). The results of RNA sequencing and Western blotting indicated that baicalin could significantly
increase the mRNA levels of OPAI, MFNI, ESRRA, and NQOI, as well as the protein expression levels of MFN1 and NRF1 (P <
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0.001). After treatment with baicalin, the vacuole volume in AC16 cells was significantly reduced, and both the number of mitochondria

and mitochondrial cristae were restored. Baicalin can directly activate CPT1 in H9¢2 and HL-1 cells in situ and in vitro, and enhance

their activity (P < 0.001). Conclusion Baicalin can alleviate the decline in myocardial cell activity and the increase in apoptosis, and

relieve myocardial cell injury by activating CPT1 and maintaining the stability of mitochondrial dynamics.
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P0013B); CPT1 MIK& A WA A REVE (Rl
YR AR AT, 189 ZYF1046); CPT1. #1177
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B 10min. XA Beckman Coulter Cytoflex S it 204
H A BT SGHAT R, A5 FlowJo SR T Eidi 4E
ST = FL T T R - I T
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AACTACCTTCCGCTGTATCGC-5", a1 514 3°-
CACCATCTCCAATTCCACCACCTG-5"; OPAI: 1E
65118 3°-TGTGAGGTCTGCCAGTCTTTA-5’, [
W5 ¥4 3°-TGTCCTTAATTGGGGTCGTTG-5";
MFNI: IEF 51904 3°-TGGCTAAGAAGGCGATTA
CTGC-5’, JIa5#14 3°-TCTCCGAGATAGCACC
TCACC-5>; MFN2: 1E[R 5|44 3°-CTCTCGATGC
AACTCTATCGTC-5’, &[5 #)4 3>-TCCTGTACG
TGTCTTCAAGGAA-5’; ESRRA: 1IE[H 5110 3°-AG
GGTTCCTCGGAGACAGAG-5", S If 5% 3°-TC
ACAGGATGCCACACCATAG-5’; NOOI: 1IE[H 5|9
N3’-GAAGAGCACTGATCGTACTGGC-5", [ 5]
YN 3°>-GGATACTGAAAGTTCGCAGGG-5"; 18S:
EF 548 3°-CAGCCACCCGAGATTGAGCA-5,
R 5I¥A 3°>-TAGTAGCGACGGGCGGTGTG-5,
NSEAE: B I8S NNZBHE, RHA 220 H
FEF AR RIS R
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CGAGATTGAGCA-5, X598 TAGTAGCGA
CGGGCGGTGTG-5’-CPT1 A&Pr(1 : 1000, p-actin
FaPt (1:15000).
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ng/mL) 41 A3 5 A M E A B R (P<<0.01,
0.001), HUE ZEF TR EL 10.0 pg/mL VF A SIS o
3.2 BEEHX OGD iFEFHI AC16. H9¢c2. HL-1 4H
B AT IR NG

W 2 firzx, OGD Ab3s, 3 FhamigrdE %
BETHE (P<0.001); 1M S HAHMMpIE T F 8E
B (P<<0.001).
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Y A% A B e 2 R B R VR A ) AT
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WA R AC16 TR 1.0 71 2 by 40 B A L A e 57
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1 OGDiESH AC16 (A). HIc2 (B). HL-1 (C) MMAERSHATEHNMIES ( x£s, n=6)
Fig. 1 Cell viability of AC16 (A), H9¢2 (B), and HL-1 (C) cells induced by OGD after baicalin treatment ( x £s,n=6 )
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and HL-1 cells induced by OGD mRNA FiEiEr=4: 7 B E R0,
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JHIF RT-qPCR Al Western blotting, * &k 444
WIRAMFHER PPARGCIA. Drpl mRNA [k
UL DRP1 & AR AL T RAE, RIEE 1 I
ANHE RN PPARGCIA. Drpl mRNA FEik&, 1 &
EWINT p-DRP1 [MEEERIE (P<0.01). Xk
IR ZAFN G A AL R OPAT. MFNI. MFN2 K
MFN1 8 ARIEHATRAE, KIEZ ]85
f5 OPA1 Fl MFNT mRNA 7KF-LL & MFN1 28 17K
P (P<0.001). b4k, BEHILREGE IS I ESRRA FH
NQOI mRNA 7KF-LL K& NRF1 [ FFRIEKF (P<
0.001), MRt Lebifane EARU, TERRERAR)

A: RNA processing and modification

B: Chromatin structure and dynamics

C: Energy production and conversion

D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism

F: Nucleotide transport and metabolism

| G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

I: Lipid transport and metabolism

J: Translation, ribosomal structure and biogenesis

K: Transcription

L: Replication, recombination and repair

M: Cell wall/membrane/envelope biogenesis

N: Cell motility

O: Posttranslational modification, protein turnover, chaperones
P: Inorganic ion transport and metabolism

Q: Secondary metabolites biosynthesis, transport and catabolism
R: General function prediction only

S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport
V: Defense mechanisms

W: Extracellular structures

X: Mobilome: prophages, transposons

Y: Nuclear structure

Z: Cytoskeleton

ERRIEERE COG EBH LLIHHE

Fig. 5 Statistical chart of annotation classification of differentially expressed gene COG
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o A R AR E FH
34 HEETEN CPT1 ER. ERFRIERHEMAFT

N TSR SRS BT CPTI,
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TS, PAK OGD &) AC16 4HMI7E B % H AL
FEHTJE CPTI B RNA M HRIAKF (9. 45
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