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HE BH AT Shamie R iR IR K S0 3 KR HIC2 & Lt ie i Ca®™ B ¥ ik &
AR B % (Caspase ) -3, Caspase-12. # &4 H &8 -78 (GRP78). ¥ & A KGR KR %EE (CHOP ),
WU A 45 8 F ATP B ( SERCa2a) & af mRNA k£ %0, FiE SD KR HELARKEZ 7f/\exjjﬁ1
o WIS HIC2 L, MM EEHFRATEIER, Famipy AR A (8% £amiE ). &

20 (8% & 2hiiF ). PHFM (4% S2hiih +4% =ik ), KA T (2% 525 i +6% ?‘_’éuﬁlm )
FoFdedA (1x10° mol/lL) 48, BEkE G4 (8% = & fik ), Real-time PCR & Western Blot 2 5 #
M| Caspase-3. Caspase-12. GRP78., CHOP. SERCa2a mRNA % % & # & ik, Fluo-3AM 7 X %8 fit.
BAem HOc2 za i Ca® k3% /E, SR L= G4ks, #44 Caspase-3. Caspase-12. GRP78.

CHOP #7%& & . mRNA £ix % Ca™ 3% k& E#m, SERCa2a %@ % mRNA £i5 T (3 P<0.01), 5
A LA, & F 140 Caspase-3. Caspase-12. GRP78. CHOP % & & mRNA #.i& 41%, Ca® %k
7% JZ %1%, SERCa2a & & % mRNA &ik3gm (P<0.01), 5FHEHf2arkE, P25 574 %40 SERCa2a
Ea & mRNA £iA A&, Ca” % kA ZH (P<0.01), &t A # o Tilid Bk Ca” %’aﬁ* TR
Caspase-3, Caspase-12, GRP78, CHOP #j & ik, L1 SERCa2a &y & ik, BN R M et & i,

Fphl s Lgm LA
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Study on Mechanism of Shenqi Yixin Formula in Inhibiting Adriamycin Induced Apoptosis of Rats
H9c2 Cells JIN Juan', DONG Xiao-ge®, LIU Li', ZHAO Yan?, GUO Dong-hao’, and LI Zhi-hong'
1 Department of Cardiovascular Medicine, Affliated First Hospital of Heilongjiang Univeresity of Chinese Medicine,
Harbin ( 150041 ) ; 2 Graduate School of Heilongjiang Univeresity of Chinese Medicine, Harbin ( 150040 )
ABSTRACT Obijective Based on the endoplasmic reticulum stress in cardiomyocytes, to observe the
effect of Shengi Yixin Formula ( SQYXF ) on the fluorescence intensity of Ca*", protein and mRNA expression
of Caspase-3, Caspase-12, glucose-regulated protein -78 ( GRP78 ), enhancer-binding protein homologous
protein ( CHOP ), sacro/endoplasmic reticulum Ca**-ATPase ( SERCa2a) in rats-derived H9c2 cardiomyocytes.
Methods SQYSF Drug-containing serum was prepared in SD rats. H9c2 cardiomyocytes were cultured in
vitro, and apoptotic cell model were established by adriamycin. The apoptotic cells were divided into model group
(8% blank serum ), high dose group (8% drug-containing serum ), medium dose group (4% drug-containing
serum ), low dose group (2% drug-containing serum) and captopril group (1x10° mol/L) . In addition, a
blank group was set up (H9c2 cardiomyocytes treated with 8% blank serum ) . Real-time PCR and Western Blot
were used to detect Caspase-3, Caspase-12, GRP78, CHOP, SERCa2a protein and mRNA expression.
Fluorescence intensity of Ca® in H9c2 cells was measured by fluo-3AM flow cytometry. Results Compared
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with blank group, Caspase-3, Caspase-12, GRP78, CHOP protein and mRNA expression and fluorescence

intensity of Ca®* increased, SERCa2a protein and mRNA expression decreased in model group ( all P<0.01) .

Compared with model group, Caspase-3, Caspase-12, GRP78, CHOP protein and mRNA expression and

fluorescence intensity of Ca®* decreased, and SERCa2a protein and mRNA increased in intervention groups

(P<0.01) . Compared with captopril group, SERCa2a protein and mRNA expression and fluorescence intensity

of Ca® increased in the high dose group (P<0.01) . Conclusion SQYXF can alleviate the excessive stress of

endoplasmic reticulum and inhibit cardiomyocyte apoptosis through reducing Ca** concentration, down-regulating

the expression of Caspase-3, Caspase-12, GRP78, CHOP, and up-regulating the expression of SERCa2a.

KEYWORDS Shengi Yixin Formula; Adriamycin; endoplasmic reticulum stress; cardiomyocytes; apoptosis

LS55 (heart failure, HF ) S22 i &0
AR, FRAEEBRAERE AT 2 600 11 Y. #F5E
FH, HF ATEe 5.0 A A T2 AEC,
FEEGALE R E P dopiik B Sk Y sk, PR
W S AN e O SR, RS BRER S HF
BRI, NIRRT A B (endoplasmic
reticulum stress, ERS), ifi £ ) ERS J& 0> L4 i 1%
BIte. RS EIRM, MEiEr ERS SEUN M
KEWFEMY 5K, SFSAEHT:, & HF &L
Hlz— B Pk, T ERS, MkI4uMyET:, BoME
J7 HF (3R 0

R GTEIRYT HF i BA 2 5. 20 iK 55
e, BHRIHFE R, 2] g ks ERS 4l
EAREIE T, ML EER, IEAIGYT HE $2 4t
FROEERE O P Ty B P B PR K IZ L I
RAFRYRE S, XIRBAZAENE R LB “FLL 157 1EiR
ST AN A R, G5 A Im R EOE £ 28 LUR S
BH, IS s DA RIE S a5 0, RIS R AT
8o BRSO TR AGIE ST T L A UESERE L I
-4 [ (B-cell lymphoma-2, Bcl-2), F A2 1
% 111 (pro-apoptotic protein, Bax) ™' Jz 2k bt & R
KA AR EHR (Caspase ) -3. Caspase-9 {2
Je mRNA ik " HALH AT A a0 O LA
TGS DI RE . ABFIE AR S 250 T 6 R
H9c2 .0 L 41 s 1§ Ca**, Caspase-3. Caspase-12.
%IRRT #E H -78 (glucose-regulated protein 78,
GRP78). ¥4 11 W& 1 ( enhancer-binding
protein homologous protein, CHOP ). fL i M 45
B ATP [if ( sacro/ndoplasmic reticulum Ca*-
ATPase, SERCa2a ) 1 X mRNA ik, it
— 0 T i HAE HIBLA

MRS 7555
1 3h¥ SPF 2% 8JE A SD K fl 45 HY 14k

#(200+20) g, HFEL5MsEHl&. WL TR
WS 2y KRSt sh i bt , A RTHIES: SCXK (7))
2018006, AHF5E i i BIE T H R 25 KEFAE PR 2R B 2>
F4t (No.2018093001 )

2 4N IEFE X HOC2 KL LA bR ( i
ATCC /A H], #it'5: 20180841) #1747, T 10%FBS
) DMEM #% 3% 3L 78 37 C. 5%CO, K5 = 4 H 15 3%,
0.25% RAE IR ALY, ZEXPEUIHH Tl

3 Y SR OHKAFAN: AS20g
WE20g HR10g FF=15g HAR15g Hh%E
209 EFF159 #HFE 159 EFEA20g il
BR30g HHE10g, KAMEFREILHEZKR
EMES — R R, WA R EEZY 6 g/mL, R
FEX I8, Sigma v, 5 :20180841; Fi#E %,
WHTHEE 25\, 10mg/ %, H1t5-: 200301,

4 iK% DMEM gipiliFR3 . FBS (Gibco 2y
"), #t%5: 12100046, 16000044 ); PBS ZZ ik (bt
MU ZEFAYABRA A, L5 020311) ; BRE A
4 1L ( Solarbio /A #, it : T1350 ) ; Real-time
PCR X7l & . RNA Trizol 2B & ( EiEineE
YIBEZy . #t5 . LKO106A. R21086); 5141 K 51 %y
it ( BRGSOV A RA R, iS5 YS02382P ) ;
DNA Marker., ¥ % 57 & ( ¥k A H A TaKaRa
N, LS. 3427A . AK3601); 40 0 L. 4
B MO . MRAE D vP . Fluo-3 AM. TEMED/
PUH I 2, 8 ST728 ( #E a RAEWE R, #t5:
P0013B. POO12AC. P0516S. S1056. ST728);
i EN3 I PVDF Transfer Membrane (7% AE
YR A R, 4165 1IPVH00010 ); DMSO ( Sigma
N E), b5 D5879-100ML ) ; S 9 B, = 5 W s
R A2 AR I A B\, 45 . C0690540223
CO761524023 ).

5 fUdF  BEROAL (T B0R 2 A YRk R A A BR
e, KIS HSC-2015L; —AAbmE A (HA=
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PN ), IS MCO-20AIC; 96 FLk . AL .
WAL . ZIREEE EE R4 (3 Bio-Rad A+ ),
Al 15, 2239441, 1703940, 1645056, 1708280;
DY-B1 it IR (Fmi AR ARG T ), 5
TY-80B; & LY 4 (i ARk A R
A ), 5. Mx3000P; -80 CHEKIEVKFE ( H EfE
JR), HA5. DW-86L729; 58 2t W idis ( AR5ET
TEPRICI AR R A RAF ), 5. YG202; izt
fA (5[ BD 4wl ), #% . FACSCanto; @i/t
1 (f& [ Biostep 2~ 7] ), %5 CD60; EFR{L ( L
TEINTEA Y ), 15 . ReadMax.

6 NI S M

6.1 SZHIMGEHIR 45 R KRN E R
RS F TS 4 15 R & 251m3g 41 30 H, &2y
HAKRRA TSR 0HKRFIES (FHEH 70 kg
A5 200 g K EAR m ARG 10 f5HEE ),
200 g KA H#EE &0 34.2 g(5.7 mL/200 g KHL),
25 I MLTE 425 TR R R A K HE B RTAE & 12 h,
RHRBAES 1k, MF12h, EE%4253d, T
KUHEH 5 1~2 h IR B kR 1, 3 000 r/min &0
15 min 20 E51L3E, 56 € 30 min K3, 0.22 wm f#fl
PELIEIE . 43%E, -80 CTIATRH

6.2 SEErAH XTI K HIC2 i S 5 i DL
W12 h, WAL 4 h JEINABTE R, MR Rik
k4 x 10° mol/L, RiFRfAdkselsss 72 h )5l &5
TSR O IR A S R I (8% 2 1 I
). mRlEdl (8% A E MG ). hilEd (4%
2GS 2T +4% 25 T ). IRFIE4 (2% Hhzh
TG +6% 25 F g ). RIEE AL [8% 25 H i
W+ RAEEH (1x10° mollL) |, %% H9c2 4 il
HES L (8% 25 ML ).

7 KRS bR KO

7.1 Western Blot fi{ll] Caspase-3, Caspase-12,
GRP78. CHOP, SERCa2a &[4k ¥ B am
Jf LA FL 5 x 10° 4~ il il 45 H 122 70T 96 ML+,
FLEEFR LW A 100 WL, YUERALFRUS JEAT & 25 1M v
T, APHALS, B0 30 min, L IR B A
F, JAZEAHRRE, IAZRRT 100 CHRE T # ik
3 min fifi & (1A, I INA =LA, # 1T SDS-
PAGE JRHLIKIGE % % PDVA I |-, G 2Bt
W3t PHRGEAT, 1:100 JIT A —Pi 77278 25 30 $2 IR
H2hJd, sEh—Pi, HPACIEA 10 000 A 4L,
Z58 h, OGN IEIE LR S N, X A R R

A=A P g = A
Wre . B

7.2 Real-Time PCR #iilll Caspase-3. Caspase-12,
GRP78. CHOP, SERCa2a mRNA % & 4 41 &b
S, Z B Trizol i1 & J7 2 42 BUS RNA, R 48
OD260/0D280 L 15 RNA i, FH B i bl i vk
frAr RNA W53, 4% R 2 s inn) G4 1 B
PSR . T 95 °C 3min, 95 C 30's, 62 C 40 s,
40 MEFHT RT-PCR, HTHSIWIFSILE 1,
W25 W 5 FH Sequence Detection software version
( Applied Biosystems ) Lk GAPDH £ 2, #1775
e et i 270 BT IR Fak A4k
P H I& %. 2 x Real-time PCR Master Mix 10 u.L;
ACTIN F Primer (20 pmol/L), 0.1 wL; ACTIN R
Primer (20 wmol/L) 0.1 w1; cDNA Template 2.0 pL;
Tag DNA polymerase (5 U/pL), 0.2 pnL., A Ct=Ct

&1 FRNIE N ZSIEIN PCR 519751

K

LN AR 319 (5-3")
(bp)

_Iif TGTATGCTTACTCTACCGCACCCG 82
Caspase-3 N

T it GCGCAAAGTGACTGGATGAACC

-lif GAGACAGAATTAATGAAGTTTGCT 107
Caspase-12 N

T if TTCACCCCACAGATTCCTTCC
GRPTS _-lif CCAAGAACCAACTCACGTCCAAC 80

Tif AGGGTCATTCCAAGTGCGTCC
CHOP _if TTCACTACTCTTGACCCTGCATCC 110

Tif GAACTCTGACTGGAATCTGGAGAGC

i GAGAACGCTCACACAAAGACC 120
SERCa2a N

if CAATTCGTTGGAGCCCCAT

_-lif GATGACATCAAGAAGGTGGTGA 206
GAPDH

Tt ACCCTGTTGCTGTAGCCATATTC

7.3  Fluo-3AM i 28 40 g SR Ca®™ ¢ ik JiF
P B0 5 B4R A 300 wL #kEE N 5 wmol/L 1)
Fluo-3AM & JF- B &40 e, KEFRFH NI E 50 min, 7
Bhh, HAMERE.C (1000 r/min, 5 min) 3 1
5, IMA 500 wLPBSHA:, x& 3K, MAGRLEH,
A AL, W% K 488 nm, i 5% 10 000 4~
R, A A D SR B

8 it R SPSS 22.0 #1483t
AT, BRI X +s T, 422 AR 2%
e, ALIE W LA T LSD-t /56, P<0.05 R %45
BAEG I FE L

% X

1 %4 Caspase-3. Caspase-12. GRP78. CHOP,
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A B C D E F

Caspase-3 A% '..-. -

17 kD

Caspase-12

D — R

45 kD

GRP78 72 kD

CHOP 27 kD

SEPCa2a *ﬂn—-—- 115 kD

e A A~F (R RS T4l BRI
] . RACEHILL; & 2 [F)
B 1 454l Caspase-3. Caspase-12. GRP78.
CHOP ., SERCa2a & H# ik ki

GAPDH 36 kD

AL, AL, R

SERCa2a i KA ILE (K1) S pdii, #
il # Caspase-3, Caspase-12, GRP78., CHOP #&
F1 4 35 B i (P<0.01), SERCa2a & 1 # ik [% %
(P<0.01), S5HIRIA e #g, 4% T #i 4l Caspase-3.
Caspase-12, GRP78 ., CHOP i 1 #A &Ik (P<0.01),
SERCa2a i 1 &£ 5 3 fil (P<0.01), H 2 1 il
HEFERBME, 5REEMALK, milEd
SERCa2a #13kikTHeE (P<0.01),

2 £ Caspase-3. Caspase-12, GRP78, CHOP,
SERCa2a mRNA %35 (% 1) S HALE, #
i Z] Caspase-3. Caspase-12. GRP78. CHOP
mRNA % 35k B¢ Jin (P<0.01), SERCa2a mRNA
FIkFEAL (P<0.01), SBIBIA W, & 25 i
¢ Caspase-3., Caspase-12, GRP78., CHOP

mRNA 3% i5 T % (P<0.01), SERCa2a mRNA

fin (P<0.01), 5 K46 A4 b, . LA =
¢ Caspase-3, GRP78, CHOP mRNA % & Tt

B, 5 = 4 Caspase-12 mRNA ik FH i, &7
i 4] SERCa2a mRNA £ ik Fh &1, H 25K 5 = 4l
SERCa2a mRNA ik R [% (P<0.01),

3 BYIAEN Ca® wOLIIE I (£2) 5

75 AL AR, BRI Ca® BRI #E (P<0.01),

SRR R, S 2 AL FLS Ca®" iR
% (P<0.01); 5RFEEFLILLE, e THidl Ca*

B E TR (P<0.01),

R2 K4l Ca¥ UREILE (xxs)
i n Ca™ PO E
S| 6 10.26 + 1.06
e 6 31.97 +2.44*
SRR 6 20.77 +2.10 %4
R 6 26.76 +2.42*
R 6 28.15+2.55*%
il 6 16.48+1.86"

T AP, "P<0.01; SN HE, “P<0.01; 5K
WFILL gz, 4 P<0.01

W R

20U TR S i DR R IR ) A R AR T BB

TR, RN R, AR T T &R HF
fR AR, R OE BN, SEOFINE HF,

it 2R ERS, AIREA SO LA T, B el fE
HEE 2 HF

&1 454 Caspase-3. Caspase-12, GRP78., CHOP, SERCa2a mRNA £kt (X=s)
ZH 5 n Caspase-3 Caspase-12 GRP78 CHOP SERCa2a
2 H 6 0.85+1.16 0.88+1.12 0.82+1.19 0.84+1.16 0.85+1.17
A 6 3.23+4.13" 2.09+2.71 2.39+3.10" 2.70+3.73" 0.18 + 0.26
I 6 1.26+1.66° 1.18+1.43% 1.06+1.41% 1.10+1.55% 0.78+1.04%4
) 6 1.46 +1.8344 1.63+1.96° 1.93+£2.5244 1.58 £2.04 24 0.49+0.64°
[SilEs 6 2.54 +355%4 1.90 £2.38 44 2.10£2.77°4 2.71+3.10%4 0.26 £0.37%*
il 6 0.97+1.30°% 0.88+1.08° 1.15+£1.524 0.90+1.03% 0.70+0.91*
T HEAHLE, P<0.01; SHIBIA I, ©P<0.01; H5REGEAM4 LA, *P<0.01

A S B s 3.002 C S 2.002 D s 1.001 E S 5.001 F S 3.001
é E: M1 I M2 é ii I M2, J' é E 2 é i I 2 I é §i [ M2 I é i M2

01-0“ 10! 10° 10° 10 C‘1—0” 10 10? 10* 10 o100 10 10° 10° 10% 0100 10 10° 10° 10* 01—0“ 10’ 10° 10° 10 010“ 10’ 10 10° 10

FL1-Height FL1-Height FL1-Height

&33: : M1 {832 Fluo-3 AM 445 Ca?*
2

FL1-Height FL1-Height FL1-Height

LA WP ; M2 fRRE ALY Ca®" JEHR I
F4Ul Ca® POLRIE iR
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PA JBT D) A2 - A A 1 BORR B ) FE 7 A,
IR TR SR8 ", 4 ERS IRE T,
I R A TR B GRP78 8 H 5 8 H i A
ER # M ( protein kinase receptor-like ER kinase,
PERK ). LE=T5 K 1( inositol requiring enzyme 1,
IRE1) Fl¥% 53 3% K 7 6 (activating transcription
factor 6, ATF6) 4i#r, LEAWmIERfE ",
e i/ P WE A BB 4RSE R 15 i ERS S B 19,
GRP78 WA & Wik A i B s 1 it PERK,
ATF6, IRE1 = £ ikt ", B0 F i 9 CHOP,
Caspase-12 45 % LU5 T K &2 N 5T I 19 £ 28 ATy
RE, Tty ERS BRI BT AR, TG T Ui 4
T-7 [ i Caspase-3 %5 °/, x4 3% Caspase A
AT 355 A PR K FirR JES 0 ) R B T RS R I, o8 48 e 1) 9]
T-. WFFE R LA M TR GRP78. CHOP
Caspase-12 i 1= #£ 1 I &, Caspase-3 i 4 14
5k 1%, Pollak AJ % *°) H] SERCa il 7 4b Hi /N il
M, 4N E Ca® A SRR T, gL
CHOP s®ZUSRIA, HASIIRBIAIZH SLgn 2 R — 3,

F0ah P o e B R YT HF, & H AT AP B 2
S AP 22—, Binder P 45 21 i i FE R i ek
(1Y 77 15 00 B O 2, R A 1 S e R I —2A
P, 3P IRE-1/X- & 45 A& 8 1 -1 (X-box binding
protein 1, XBP1) {5515, &Mk CHOP 1% %4 fi# .
T Caspase-3 #1381k, Zfif ERS, /O lEiE
K. BRI RERNS /DA T, MIMEELE HF Y
i, MiRYT HE 3Rt i, e el ERS U7
[N S 71 n e S AP L/ S U SRR RIIN
WIFESE S HF LN 2 ) CHOP Hil Caspase-12 i
T-{5 5%, i Bcl-2/bax #ik, T Caspase-3
e 92 B > ERS, A O I A, PR AP0 IE T
A O BT L R0 15 )7 7] K 4 Caspase-3.
Caspase-12 J3Kik, F#{k CHOP Fl GRP78 5Kk,
WP TR AR R, B/ NELD LA T
ARSI S 250 0 & G NG L 0] TR A AR & A
GRP78, M| Fiit CHOP. Caspase-12 i 7]
O, W TR PR T8 i Caspase-3 B, i)
il ERS Wit B[ vy, AR, st K H9c2
LA AEE T

Ca®" TE LWL AN i 3h 1 o T BRI A - Wi 46 4
B AR A B R 0, B Ca®t [tk AT
F B S50 1k B 85 32 i 77) ¢Na’/Ca* exchanger,
NCX) #E4T Ca* figdk *° Sk S B 5 i O
AN U BTk i 25 51k — R Ca® KIS

SRR, FECC NS P REk s, & HF
MR R G . SERCa2a XHIEE Ca?t #4780
B, O NS i e P R R R
F1i#4 0 ( family with sequence similarity 20, number
C, FAM20C ) il [ /)N BloCo LA AL () Ca™ ik 75 1y i
EIR IR AR (5 sr-Ca®* BEHRL AN ), FAst
$ tau #h0 ( 5 sr-Ca®" - H B [R] AR X 0L ), Ui 4
it T RefEA A2 2 REARE . O REAE KA HF A SE R bR
WP FIREGE N, HEW AT BE 2 FAM20C Bk T 20A
JRM Ca™ Fazs et i 2L Farakdk HF .
HF % SERCa2a 1% ¥ T [ 1, 5 5oy J5 1 ol
Ca”™ fRE S TR 2, ANl es Ca™ werE i, 45
RS A, [RIRE HF 25 A8 0 LA i 4™ Bt s 14
SERCa A /D, B MR AT iy R w2
JL R Hh A ME AR, S BOO IR Es T ReRE S
OGN I ey e = 30N, S8 HF 0L
Wi 13 R, INEE HF OB 20 AHIFSE R RI4] K
L H9c2 /0> UL 41 s SERCa2a 7 ik [k, Ca ik i
B, GER TR RS S R HOC2 O UL HF s
eI

AWFFEERMY, a1 PERK B¢ IRE1 8 B,
AR B FiE A T BR R TR HF . O H BB
B " BF 5T % B Speg Wi % fk SERCa2a, 1% &
SERCa2a Wi th, W A3 o H A4S i 52 16 4, 14
5 PG B LR P S o e, ] P B ) 1 e B
O IR AT LM K A NCX i S A58 4%,
0 Fh e TRt A Ak & TG AR T 4 ( nuclear factor
of activated T cells, NFAT) k{55, HI Ca™
M HE M 45 95 2% ( Calmodulin CaM ) /45 5 2 11 #¢ i
PEFE 3% 1T ( Ca®*/calmodulin-dependent protein
kinase Il , CaMK I )/WL4H 4455 K7 -2 F1 CaM/
CaMK T / 554K H6i 5 PR i /T 40 M A% 8 73 %, ik 3]
kI NCX, 22 ERS FIPN BRI i3 3h5 HE A AL
YMLPR T, FTREAIARTT O NERE R H HE $& A —Fh )
IR P SRR LT S g4l iH SERCa2a
By, P MR Ca® iy E S AR, KE O
AR Ca® Wi, SRR ASIRE, LI GEET
skDIfedsE, AR ks HE AR,

W R 22 A HF 28 T B . ARSI BE, 1A
IR K, SN PASE, PR WIKIC L, R, Ak
VI DN IR AR 268 SAG MR £ S a7
ENFER T SR ESEMR AR, UK, KS8A,
HeA, BEERSHA, NS, mREm, R,
BT AARTIIES SRR, £sia=<mm. Wi
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7K Z 50 BB R Z a8 007 AT LR & 1 E
TS, FEMEET-EE, SR04 T rReR
AR S 150 Al e T P8 KB H9c2 Lo LA
N CHOP., GRP78., Caspase-3. Caspase-12 %
H & mRNA 521k, i SERCa2a i3k M i,
Rk Ca®™ vk B Sk M4 ERS, 1] P 5 R 1o 8 197 38
FEGLONARMEH T, Mfl o= HEAAEE, NMEENE
J7 HF B9 H 8.

FFEHE: T,
£ £ X W

[1] Chapman B, DeVore AD, Mentz RJ, et al. Clinical
profiles in acute heart failure: an urgent need for a
new approach[J]. ESC Heart Fail, 2019, 6 (3):
464-474.

[2] Giorgio V, Burchell V, Schiavone M, et al. Ca*
binding to F-ATP synthase B subunit triggers the
mitochondrial permeability transition[J]. EMBO
Rep, 2017, 18 (7): 1065-1076.

[3] CaoT, FanS, ZhengD, et al. Increased calpain-1
in mitochondria induces dilated heart failure in mice:
role of mitochondrial superoxide anion[J]. Basic
Res Cardiol, 2019, 114 (3): 17.

[4] Ait-Aissa K, Heisner JS, Norwood Toro LE, et
al. Telomerase deficiency predisposes to heart
failure and ischemia-reperfusion injury[J]. Front
Cardiovasc Med, 2019, 6: 31.

[5] LidJ, Yue G, Ma W, et al. Ufm1-specific ligase
Ufl1 regulates endoplasmic reticulum homeostasis
and protects against heart failure[J]. Circ Heart
Fail, 2018, 11 (10): e004917.

[6] Gil-Cayuela C, Lépez A, Martinez-Dolz L, et al.
The altered expression of autophagy-related genes
participates in heart failure: NRBP2 and CALCOCO2
are associated with left ventricular dysfunction
parameters in human dilated cardiomyopathy|[J].
PLoS One, 2019, 14 (4):e0215818.

[7] PengH, XuJ, Yang XP, et al. AC-SDKP treatment
protects heart against excessive myocardial
injury.‘and heart failure in mice[J]. Can J Physiol
Pharmacol, 2019, 97 (89% 753-765.

[81< Chen Q, ThompsoniJ, Hu Y, et al. Cardiac
specific knockout<of p53 decreases ER stress-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17 ]

(18]

[19]

[20]

induced mitochondrial damage[J]. Front Cardiovasc
Med, 2019, doi: 10. 3389/fcvm. 2019. 00010.
Gorski PA, Jang SP, Jeong D, et al. Role of
SIRT1 in modulating acetylation of the sarco-
endoplasmic reticulum Ca*-ATPase in heart
failure[J]. Circ Res, 2019, 124 (9): e63-e80.
Liao Y, Chen K, Dong X, et al. Berberine inhibits
cardiac remodeling of heart failure after myocardial
infarction by reducing myocardial cell apoptosis in
rats[J]. Exp Ther Med, 2018, 16 (3): 2499-2505.
Xu X, Liu Q, He S, et al. Qiang-Xin 1 formula
prevents sepsis-induced apoptosis in murine
cardiomyocytes by suppressing endoplasmic
reticulum-and mitochondria-associated
pathways|J]. Front Pharmacol, 2018, 9: 818.
SIH, R, ARER, 5. ZEL.O0ITN CHE R
O WL T 46 %08 Bax., Bel-2 Fak sz [J].
HEgeds, 2014, 33 (5): 388-390.

SR, DAk, AER, 5. SR OTxEEL T
FEE K B L4124 Caspase-3 2 Caspase-9 75 |11 %
IkfEZm [J]. R PEEESS Gk, 2014, 9 (2):
151-155.

AR . L a5 NG B R HTHRGE. [J]. TLPY Ry
Biz=4i, 1997, 37 (4): 41.

JKIE . AMPK S AL 1E H2S H5470 02 32 755 KBl H9c2
O TR PfER (D). W1 . mfEKe4, 2014,
Ortega A, Rosello-Lleti E, Tarazén E, et al.
Endoplasmic reticulum stress induces different
molecular structural alterations in human dilatedand
ischemic cardiomyopathy[J]. PLoS One, 2014, 9
(9):e107635.

Depaoli MR, Hay JC, Graier WF, et al.
The enigmatic ATP supply of the endoplasmic
reticulum|[J]. Biol Rev Camb Philos Soc, 2019, 94
(2):610-628.

Liu M, Dudley SC Jr. The role of the unfolded
protein response in arrhythmias[J]. Channels
(Austin), 2018, 12 (1): 335-345.

Ke ZP, Xu P, ShiY, et al. MicroRNA-9 inhibits
ischemia-reperfusion induced cardiomyocyte
apoptosis by targeting P TEN[J] .Oncotarget,
2016, 7 (20 )%728796-28805.

Yan LJ, Fan XW, Yang HT, et al. MiR=93 inhibition
ameliorates OGD/R induced <cardiomyocyte



- 735 - HE R RS A 4k 2021 4E 6 A4 41 %45 6 1] CJIITWM, June 2021, Vol. 41, No. 6

apoptosis by targeting Nrf2[J]. Eur Rev Med caldaret on the heart assessed in the halothane-
Pharmacol Sci, 2017, 21 (23): 5456-5461. anesthetized dogs[J]. J Pharmacol Sci, 2019,
[21] Binder P, Wang SY, Radu M, et al. Pak2 as 139 (3): 180-185.
a novel therapeutic target for cardioprotective [27] Sitsel A, De Raeymaecker J, Drachmann ND,
endoplasmic reticulum stress response|J]. Circ Res, et al. Structures of the heart specific SERCA2a
2019, 124 (5):696-711. Ca**-ATPase[J]. EMBO J, 2019, 38 (5), pii:
[22] GuoJ, LiS, LiY, etal. HSP90 inhibitor 17-AAG €100020. doi: 10.15252.
prevents apoptosis of cardiomyocytes via miR- [28] Chen XW, Zhang XY, Gross S, et al. Acetylation
93-dependent mitigation of endoplasmic reticulum of SERCA2a, another target for heart failure
stress[J]. J Cell Biochem, 2018, doi: 10.1002. treatment?[J]. Circ Res, 2019, 124 (9): 1285-
[23] Pollak AJ, Liu C, Gudlur A, et al. A secretory 1287.
pathway kinase regulates sarcoplasmic reticulum [29] Usman A, Gandhi J, Gupta G. Physiology,
Ca®" homeostasis and protects against heart Bowditch effect[M]. Treasure Island (FL) :
failure[J]. Elife, 2018, doi: 10.7554. StatPearls Publishing, 2019, 13-15.
[24 ] Balcazar D, Regge V, Santalla M, etal. SERCAis [30] Quan C, Li M1, Du Q, et al. SPEG controls
critical to control the Bowditch effect in the heart[J]. calcium reuptake into the sarcoplasmic reticulum
Sci Rep, 2018, 8 (1): 12447. through regulating SERCA2a by its second kinase-
[25] Rouhana S, Farah C2, Roy J, et al. Early calcium domain[J]. Circ Res, 2019, 124 (5). 712-726.
handling imbalance in pressure overload-induced [31] Nie J, Duan Q, He M, et al. Ranolazine prevents
heart failure with nearly normal left ventricular pressure overload-induced cardiac hypertrophy
ejection fraction[J]. Biochim Biophys Acta Mol Basis and heart failure by restoring aberrant Na* and
Dis, 2019, 1865 (1): 230-242. Ca” handling[J]. J Cell Physiol, 2019, 234 (7):
[26] Sugiyama A, Hagiwara-Nagasawa M, 11587-11601.
Kambayashi R, et al. Electropharmacological ( Weks: 2019-07-18  7EZk . 2021-06-05 )
effects of intracellular Ca®* handling modulator TR B &

&&&&&&&&&&&&.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L.()L-QL-QL-QL-QL-QL-QL-QL-QL-QL.QL.QL.QL.QL.QL.QL.%

£

Chinese Journal of Integrative Medicine ({REIGEEEFZE) ) ;

3

2019 4 SCI BIEF 4 1. 545 i

3

2020 6 A 29 B ,##7#% % 2019 5 Journal Citation Reports ,Chinese Journal of Integra- i:
tive Medicine (CJIM (P EL A EF L E)ZEIR) HaEF A 1.545, i;

Chinese Journal of Integrative Medicine %] 71T 1995 4 ,2007 44 SCll &, & & o B F EA [
FRATATHELSFLIA BRVTESHEER TS, EHAGTHR L, AR 2012—2019 Fi£ 4 |
AP B 4o B R BB R AF RR 2 —, 2019 ik o B AR R 2 A4T SR

BFIAA] Z B FACH ) A BAR, R 2 & B PR A TE, R IE KRB e K F) %45 WA, &
Jai TAE  BAVKE S G ) Kk AFH R L IFIR S

B

MMM&L&&M&&&&&&&.&L.&L.&L.&L.&L*

O LI L o U U

"}‘7)“?f)“?f)“?f)“?f)“W?’??’?W?’?W?’?W?’?W?’?W?’?W?’?W?’?W?’??’??’?W?’??’?W?’?W?TW?’?WW?’?W?’?WWWWWW



