¢ $ % Chinese Traditional and Herbal Drugs 38 50 %% 25 24 # 20194 12 A * 6045 -

BEZDR/EX M EH A SR RIFILEIRTR

A2, FIFL, R, B N2, RHT L, AR
1. FEERERY:, BB 8K 830011

2. HERZMIB AT, BiiE ZEAFE 830002

3. AR, B AT 832000

 E: B HPEE 2SI (TFDMD XBTE R OIEFE MRS EH Z AR . 3% KR.OUI4IH H9c2 4UHupE
B2 it BEZH L BEA 41 A TEDM 337745 (5 25+ 50+ 100 pg/mL) . Z5¥)T- 15U, KXt BRLE A, oA & 44 SR A B 2 25 1 pmol/L
{EM 24 h & O IR FREVERERL . SR CCK-8 ¥4Il E TFDM 10 Bl 25 25 47 5 6T HOc2 20 i A fsgm s SR A7) &k e %
HAMM IR IR EEE (LDH) Bl vl b 40 i i S e Ak B (SOD). A % (MDA) /K°F; K Annexin-V FITC/PI XX
Pl i i A SR & 4R T2 % SR DCFH-DA. JC-1 #REHSMIZH M 15 PR (ROS) AR Hifir; R
Western blotting £l % 44N p38 2234 J5E AL B (1P (p3SMAPK). AN & Al 1/2 (ERK1/2) BB VLES
3-E (PIBKD /RIS B (AkD EHMCEARE. FR  SHRALE, MEREFHEMAIME /) N, LDH.
MDA /K-FFE, SOD il f#MK, AUMM TR A, ROS BINEEW 2, LR ARBHEAEE N, 1 TFDM N5 E KM
M F SRS /1715, LDH. MDA /KRR, SOD i&PES &, 4T3 BEAK, ROS B8, Lok AR i fr i 25 7t
71; Western blotting 5 SR o, SxIHEZ LA, HAIH YN p-PI3K. p-Akt. p-ERK. Bcl-2 2 AFRIAK MK, p-p3SMAPK.
Bax. Caspase-3 AR ZL/KFEET & SHMALE, TFDM #4080 p-PI3K. p-Akt. p-ERK. Bcl-2 & A E /KT,
p-p38MAPK. Bax. Caspase-3 & [RIEKTFEL. 56 TFDM REW MRy ONLANN, "TAEEEPIEALN I, ROl
LERifR, 75 MAPK. PI3K/Akt P8 T8 8 A 3L WA T/ T RIRIE IS A T

XHBEIR: A S WERONRENE: Rk BEIRHVIEE 3-ET; 2RI T, UM A s 12
FESAES: R2855 XEkFRERE: A XERS: 0253 -2670(2019)24 - 6045 - 07

DOI: 10.7501/j.iss1.0253-2670.2019.24.019
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Abstract: Objective To explore the protective effect and mechanism of total flavonoids of Dracocephalum moldevica (TFDM) on
doxorubicin-induced cardiotoxicity. Methods H9c2 cells were induced with 1 pumol/L doxorubicin for 24 h to establish a
cardiotoxicity model. H9¢c2 cells were randomly divided into control group, model group, and drug intervention group (four
subgroups of 5, 25, 50, and 100 pg/mL). After the intervention of TFDM, the doxorubicin cardiotoxicity model was established in the
other groups except the control group. The cell counting Kit-8 method was used to determine the viability of H9¢2 cells induced by
doxorubicin injury after the intervention of TFDM. The effects of lactate dehydrogenase release, intracellular superoxide dismutase
and malondialdehyde in each group were determined by kit method. The apoptosis rate of each group was detected by flow
cytometry using Annexin-V FITC/PI double staining method. Reactive oxygen species (ROS) and mitochondrial membrane potential
in each group were detected by DCFH-DA and JC-1 probes. The expressions of p38MAPK, ERK1/2, and PI3K/Akt pathway-related

Y#EEHA: 2019-08-08

ESWH: M\ RERREELE GRS (PTI90D); HEAET/RKARXRINERIR (2017XS10); HdB4EE /R B IR X HRRHERES
ZEOhIH (2019D01A80)

fEE I #FC (1992—), %, BILBFFCA:, BT FATh 2% . Tel: 17599792038  E-mail: 617288846@qq.com

HBIEEE MR, 5, 5o, AFEPARIEZF NS REHT. Tel: (0991)2828537 E-mail: xjguodd@163.com



* 6046

¢ 3 # Chinese Traditional and Herbal Drugs 35 50 % 2524} 20194 12 A

proteins were detected by Western blotting. Results Compared with the control group, the cell viability of the model group induced
by doxorubicin was decreased, the release of lactate dehydrogenase and the content of malondialdehyde were increased, the activity
of superoxide dismutase was decreased, the apoptosis rate was increased, the release of reactive oxygen species was increased
significantly, and the mitochondrial membrane potential was decreased significantly. However, TFDM increased H9c2 cell viability,
decreased LDH and MDA levels, increased SOD activity, decreased apoptosis rate, significantly decreased ROS release, and
significantly increased MMP in a dose-dependent manner. The difference was statistically significant. The results of Western blot
showed that the expression levels of p-PI3K, p-Akt, p-ERK1/2, and Bcl-2 were decreased, and the expression levels of p-p38MAPK,
Bax and Caspase-3 were significantly increased compared with the control group. However, in the TFDM-treated group, the
expression of p-PI3K, p-Akt, p-ERK1/2, and Bcl-2 protein was increased, and the protein expression of p-p38MAPK, Bax, and
Caspase-3 protein was decreased. Conclusion TFDM can protect cardiomyocytes, and its protective mechanism may be related to
the resistance to oxidative stress, protection of cardiomyocyte mitochondria, and regulating MAPK enzyme family proteins, and
PI3K/Akt signaling pathway and subsequent release of apoptotic cytokines to inhibit apoptosis.
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