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Effect of Kangxian Yixin Decoction(#14f35.0>J7) on Cardiomyocyte Apoptosis in Mice
with Dilated Cardiomyopathy Based on ATF6/GRP78 Pathway

CHANG Hongho'* ,WANG Zhentao’ , WU Hong' ,ZENG Chuiyi*, LIU Shunyu® , QIN Nan’
(1. Henan University of Chinese Medicine ,Zhengzhou 450046 , Henna, China;
2. Henan Province Hospital of Traditional Chinese Medicine ,Zhengzhou 450002 , Henna, China)

Abstract : Objective To observe the effects of Kangxian Yixin Decoction( L2} £5.0> 77, KYD) on cardiomyocyte apoptosis and
endoplasmic reticulum stress — related factors glucose regulated protein 78 ( GRP78) , activating transcription factor 6 (ATF6) and
C/EBP homologous protein( CHOP) in mice with dilated cardiomyopathy( DCM) ,and to explore the mechanism of KYD regula-
ting GRP78/ATF6 signaling pathway to improve the apoptosis of DCM cardiomyocytes. Methods According to the random number
table method ,40 ¢TnT™"*'Y transgenic DCM mice were divided into model group, KYD high and low dose (5.4 g/kg,2.7 g/kg)
groups and captopril (0. 01 g/kg) group,with 10 mice in each group. Another C57BL/6] mice were set up as the normal group.
Left ventricular end — systolic diameter( LVESD) ,left ventricular end — diastolic diameter( LVEDD) , ejection fraction ( EF) and
reduction rate( FS) were detected by ultrasonography in small animals. Myocardial pathological morphology was observed by HE
staining , endoplasmic reticulum ultrastructure was observed by electron microscopy, and myocardial apoptosis was detected by
TUNEL method. The expression levels of GRP78 and ATF6 in myocardial tissue of mice were detected by immunohistochemistry
(THC) method. The mRNA and protein expressions of GRP78 ,ATF6 ,CHOP,Bax and Bcl —2 were detected by Real — time PCR
and Western blot, respectively. Results Compared with those in the normal group, the levels of LVESD and LVEDD were in-
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creased in the model group, the levels of FS and EF were decreased ( P <0.05) , myocardial pathological injury and apoptosis

number increased (P <0.01) ,endoplasmic reticulum structure was damaged and enlarged. The expressions of GRP78 and ATF6
were increased by IHC( P <0.05). The mRNA expressions of GRP78 ,ATF6 and CHOP were increased (P <0. 05). The expres-
sions of GRP78,ATF6,CHOP and Bax were increased, while the expression of anti — apoptotic factor Bel —2 was decreased (P <
0.05). Compared with those in the model group,the levels of LVESD and LVEDD were decreased, the levels of FS and EF were
increased (P <0. 05) ,myocardial injury was alleviated, the apoptosis was decreased, the endoplasmic reticulum was damaged and
enlarged ,and THC results showed that the expressions of GRP78 and ATF6 were decreased (P <0.05,P <0.01) in the KYD
groups. The mRNA expressions of GRP78 ,ATF6 and CHOP were decreased( P <0.05,P <0.01). The expressions of GRP78,
ATF6 ,CHOP and Bax were decreased (P <0.05,P <0.01), while the expressions of anti — apoptotic factor Bel — 2 were in-

creased( P <0.05,P <0.01). Conclusion KYD can inhibit DCM cardiomyocyte apoptosis and improve the cardiac function in

mice,and its mechanism may be related to inhibiting endoplasmic reticulum stress and down — regulating ATF6/GRP78 signaling

pathway.

Keywords : Kangxian Yixin Decoction(#{£F#5.0>J5) ;dilated cardiomyopathy ; cardiomyocyte apoptosis ; endoplasmic reticu-

lum stress ; ATF6/GRP78 signaling pathway
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LAY R, SRR BURE R S, SR IE ) A 4 )
5 GRP78 —#i(1:200) F1 ATF6 —#i(1:200) ,4 CHFE 1%,
WIMAEY Z AR e — 0,37 CHEH 30 min, PBS Pk, DAB & {4
FIR A AKOKYE U KA AL EE, v P et B, 2
AT, 18 TmageProPlus 6. 0 4= 5 BH 14 X 38 1 BR 40 S 25
B TR

2.7 W AL4 4 GRP78 ATF6 CHOP mRNA % 40  Ba4
KR 50 mg L2, 432 R A 20l W 4 2 RNA i 4 4lifb
W SR PRI RNA, B Takara [ 5 538 70) e i )5 % 744
FMEFL 20 pL, P48, 5L 5% cDNA, $32 B 5] & vl B i il J2
N, 220t 95 C FiAs M, As Pk 3R K/ ZEAf, B INFAE 95 °C ,1E
IRECH 40, B4 i1#E NCBI k%5 A GRP78 (ATF6 .CHOP,
RBGEHE HE 75, 5196 Bt FigA LAY TREARRS A
MR 7] 3 k. 51 97 )% 3. GRP78 L i AGTAAGAGGTGT-
GACGCCTG, Rz GTCTACTCCTCAATGCGACG, bp:119; ATF -
6 I % ATCACTGTGTCGGTATGGCT, F i TAGGATGTAAG-
GACGTCGAT, bp: 212; CHOP [ GTGACAACTACCTGTC-
CCAG, T il GCTGTTACGCGATAGCCCAT, bp: 160; GAPDH |-
Wt  ATCGGCTCCTTTGAACCTCG, F ¥ CTTGGTGTCATC-
CCACTCCC,bp: 155, AR 3 NMEAL, HPFHE, BE
3. MR 2 M E R A4 mRNA FAKF

2.8 W AL4 4 GRP78 ,ATF6 ,CHOP .Bax .Bel -2 & & % 3 #
M M -80 CHLIRAF LML) 100 mg, RIPA 244, 5%, vk
2R L b B, L4 1 LREDMAE B RESE v, 7E 100 °C
AT EEA S min, B, SR, BB RO, IR T 5%
Wifg gy & p 1 h, —3; GRP78 ,ATF6 ,CHOP ,Bax .Bel - 2 (
B2 1 :1000) ,4 C—4HME B K, B UES &, 1 /5
min, FE P (F B LB % 1:2000)1 h, 1 x TBST PEhE 3
W, T ECL BB E W 5%, 45 R 1] Image J 81430 H7 2%
OGS EE(E, UL H & 1/ GAPDH L3RR H 18R A X 3=
$EN 1 L

2.9 GuitE ik RA SPSS 21. 0 Giil F X SL I 5 bE 4
BT R E IEAA0 IE + hrifi 25 (x +5) Fom, 24U LA
BRI Z 22000, 7 25570 R A LSD Ik I, Jr 25 AN 5T ISR
Tamhane's JEKG50 . P <0.05 AZEFH G I2FE Lo

3 R

3.1 HF#mNFkEDCM DR AET G G o XHIE 1 i
F 1R, SIEWA R, AN LVESD #1 LVEDD 34
(P <0.05),FS Fl EF [{Ik (P <0.05) ; SR A] L 55, $UeT 25
O e ARG AR 463 A1) 41 LVESD \LVEDD A A R R %
(P <0.05) ,FS Fl EF A A [FEFEEH (P <0.05)

3.2 FeF g F A DCM /N R ALm 4R s o XA
2 AL 5 IEH A g AL L2 5 B ., 0 A HES R EL
W), e gD GETE 2L, B R, JRB O ILEF 4k 5 5
R LA, AR 200 7 i AR o 21 R FE 385 A1) 2 00 L2 45

PR RIRE R W, P i 2F 35 0 5 S R 4 e 2, O LA
TS5 27 e HED 1 BH S8 e | e IR TR B S ol 2
3.3 A @O FHEE DCM AR R = SIEF4Lt
A R AR T R (P <0.01) 5 S ECT A A, P sk
/0o 7 e AR S 2 RN R G R A e, A [R) R B2 A0 8 T
(P <0.01,P <0.05) , Hraf 25077 i 7 2 4 AR 3635 A 41 20
MR A, Z R G I2=TE (P >0.05) ML 250 J7 ik
F MRS A A M T R, 2R AR L (P<
0.05), R MIHETIXNE 3. 32,
3.4 FLFm 7 K E DCM /DN Bl AL 40 A 79 5T I A8 i 4 Al
FAF DTXV 5] 4 TTH1, 5005 4 H 8¢, BRI A P Jo 0 B S o 3 e
i ZEMIE R R R IE T TEAS s SRR i, Bueh 5007 & AR
F) b ZH AR G ) AL P T ) R 4 A A 1A 5 P e Bl A5 1
ANTRIRR B B SR ek AR, P B AT 350 v R R AL R B
3.5 H4F 20 7 3 DCM /) B 0 L GRP78 (ATF6 % ik B % v
v 5 f3k 3 frs, 5IEH 41 b, BiRI 4] GRP78
ATF6 FEiRIE M (P <0.01) ; SELRIA HL B, BUAT 250 5 i AIK
5l 2 FN R 6 A 4 GRP78 ATF6 A [r) 2 B2 FEAIK (P < 0. 01,
P <0.05) , L &F 350 e 9 4 4 RN R 6 3% F 40 GRP78 | ATF6
AL, 2R RG4S (P >0.05) , 4T Lr 2.0 07 G50 i 4
FRFEE A 41 GRPT8 (ATF6 4, 2 R A H I #E L (P<
0.05),
3.6 IH 0 F BEE DCM /N B % AL GRP78 . ATF6 . CHOP
mRNA %35 3R 4 A, 51EF 41 b, iRl 40 GRP7S,
ATF6 .CHOP mRNA 5B B34 AN (P <0.05,P <0.01); 5
RILH HLER, BUET 25000 7 5 AR F7) 4 41 GRP78 (ATF6 ,CHOP mR-
NA B[R B FEAR (P <0.05,P <0.01) , B 4F %500 J7 = 71
B RILE R4 GRP78 ATF6 .CHOP mRNA H#5, 2256450
TS (P >0.05) , i HTEF 25 0 F7 AR50 2 4 AR 3634 1l 41
GRP78 .ATF6 ,CHOP mRNA W%, 2R G5 i 2% & X (P<
0.05),
3.7 H&F 8 F X DCM /N B LA - B F Bax Bel -2 & #
RPN SIEFA b BRI RN F Bax AR IAH
BIM(P<0.01) , HLHF T-F F Bel -2 HHREEM(P<
0.01) ; SHIRIL LB, PULF 2500 J7 e AT k21 A0 R 4635 1) 2
Bax f [ FIAFR(P <0.01,P <0.05) , Hi2F %50 il b 4
FRICEFI A Bax ARSI, ZEFLEHEIT¥E L (P>
0.05) , ML 250 AL A AR 65 A4 Bax R H £k H
B, EZFAGIFE (P <0.05) s B el #5007 & G 4L
RHGE A AL Bel -2 FE KRB (P <0.05) , 25T Wil 2 A
W2 R TR FE (P >0.05), 451K 6.5,
3.8 4% K DCM /N B L GRP78  ATF6 .CHOP &
Bk HIEHAHE, BRI GRPT8 ATF6 ,CHOP %K 133k
FEAR(P <0.01) s SHRIA HL A, B AT 250 7 AR L AR
A FIZ4IGRP78 \ATF6 .CHOPZE 4 FE BRI (P <0.01,P<

#1 BANROIEEEGCR IR (v £5)

215 n FlHE/ (g/kg) LVESD/ ( mm) LVEDD/ ( mm) FS/(% ) LVEF/(% )
EH 4 10 - 2.78 £0.22 1.81£0.24 34.90 +1.21 72.42 +1.96
(T RIVEE] 10 - 3.88 +0.314 3.37 £0.234 13.15 £0.864 34.48 +1.634
B0 E A 10 5.4 3.18 £0.24% 2.43 £0.46* 23.68 +1.37* 55.38 =1.42*
YL 25 0T IR FE 4 10 2.7 3.49 +£0.23* 2.73 +0.19% 21.78 =1.21% 52.13 =1.26*
RAEE 4 10 0.01 3.47 +0.27* 2.69 +0.18" 22.48 +1.43" 53.40 +1.31"

i A SIEFH LR, P <0. 05 # 5B AL, P <0. 05,
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F2 AN TSR L (o £ 5)

20 5 n o G/ (g/kg) T/ (%)
E# 4 6 - 6.10 +1.28
AL 6 - 39.50 £3.0244
BT 25007 = 7 i A 6 5.4 12.27 +1.33%
PR #5007 I 2 6 2.7 23.03 +2.63"
AL A A 6 0.01 13.41 +1.13%

T A A SIEFAE, P <0. 01 # 5B LLEE, P <0.05;#1 Y
BRI L4, P <0. 01,
£3  B4UNLOHIALL! GRPTS ATF6 kL5 R H4E (v £ 5)

415 n FlE/(g/kg) GRP78 ATF6
EHA 6 - 0.60+0.13 0.76 £0.06
I 6 - 1.57 £0. 1644 1.75+0.2344
PO ENEL 6 5.4 0.76 +0.08"  0.89 £0.06"
A OTINEE 6 2.7 1.13£0.12%  1.38 £0.16"
RIS FIA 6 0.01 0.65+0. 11" 0.76 £0.20%

T AASIEFEALE,P<0.01;# 5HB A L, P <0.05; # 5HAI4
#%,P<0.01,
4 BA/PMEOIIZHEZ GRPTS (ATF6 .CHOP mRNA

FREE R (x £5)
X[E/
415 ., MR CRPTS ATFS CHOP
(g/ke)
EWA 3 - 1.00£0.00  1.00£0.00  1.00£0.00
gl 3 - 1.9£0.3144 1.67+0.1744 1.9210.4244
HAROTEAREA 3 5.4 1.16:0.32"  1.07£0.16%  1.10£0.15%
PAHOFAER 3 2.7 1.53£0.19%  1.41£0.08%  1.51£0.13*
RIEEAIAL 300000 L15:0.21%  1.14£0.04%  1.1320. 14"

TE: A AGIEHH LA, P <0. 01 # 5 A LA, P <0. 054 SEARAL LA, P <0.01,

Bax| s @D ™ e @ (01 LDs

Bel-2| e s s s S 06 kDa

GAPDH| S SN SN S S (G 1D:
A B C D E

A IER 2, B BRI, C. HULF 250 J7 7 ik
41,D. Pref 4 LIy A AL E. RIS FIL.
K6 A4/ L Bax Bel -2 S H %X
5 FUAUNRLO ALY Bax Bel -2 2 FIRBEERILE (5 £5)

A5 n FilE/(g/ks) Bax Bel -2
EH4 3 - 1.00 £0.05 1.00 £0.02
T2 3 - 2.04£0.1644 0.46£0.0944
higm o ENEd 3 5.4 0.49 £0.03"  0.82 +0.04"
PR O IEREA 3 2.7 0.73 £0.86*  0.81£0.11*
FAEE AL 3 0.01 0.60 +0. 14" 0.95 +0.13*

I A A SIEFALLEL, P <0. 01 # 5 BRI LA, P < 0. 05; ## 5 AL L
,P<0.01,
0.05) , HL2T #i Lo J7 e 1 B 4L AR AT A 41 GRPT8 (ATF6 3
KK, 257 LG22 8 (P >0.05) , T LT 45 -0 75 {5
A ARAEE A4 GRPT8 ATF6 R IA AL, A it
FEX(P<0.05) ;CHOP & [ 3RIKT7 T, HL2T g 077 e 77 2 2 A1
RACE R LR, 22 5% A G it 5 (P <0.05) , M HLET i O
JrARGR) 5 4L A0 R AT A AL R B, 22 SR RS S (P>
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0.05), ZERWE7.36,

GRPTS | s S s am— -7 LD

ATFG | e SR S sy w7510,

CHOP| v WD === s @ |30kDa

GAPDH| v s s s s | 36Da
A B § D E

WA IER AL, BRI, C. HLAF 250 77 i A i
EAS I DR 71 B Iy 15971 == 4 0 O S e 4
#7 #&2H/NEO L GRPTS ATF6 .CHOP & 14 361k
#6 K4/ NS GRPTS (ATF6 ,CHOP
EHRIRG R (v £5)

ik

ik n GRP78 ATF6 CHOP
(g'ke)
Ew4A 3 - 1.00£0.05  1.00£0.03  1.00+0.02
il 3 - 1.88£0.3844 2.03+0.0544 2.08:0.2344
HesomAgEa 3 5.4 0.79£0.12"  1.16£0.20"  0.65£0.20"*
RAHOHRER 3 27 1.50£0.15%  1.63£0.25%  0.87:0.06"
LA 30000 1.19£0.11%  0.85£0.20"% 0.910.22*

T A ASIEFILE, P <0.01;# SRR, P <0. 05 ## 5 R4 L&, P <0.01,
4 itig

PEZYRYY DCM B —E R #H, R ESEHA)E O
B0 IR S8 UG, A AR SEE, FRATT T BA E AR
BRI E T DCM 15 R 5E , HOA A 225 T Bah DCM AZ O
ML, FREETEZ I KIS AR PEFRATT A1 BA A &= A 1 PR XL
2 H0E T IR IRIRYY DCM B T2 - BLer 35077, H B 40
Z F15 R R AR R EA FOREA R, FHPE
TENBZY, KBRS RTHE” MThal, B A S #hh s
ZA,BAREBEEEFK, BT DCM B F kKRBt wiEa
PRI KIS ER , SO A ST 2 AREE 35 HE % 22 0 1 AL 958 )
IR LAY HAEH R, RN 2 W s TR R i 2, i
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