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HE.[BH) FiwiE g FE L F0R0ms A %8 (CHF) K R AR 88 Hea, [ F3E] AR90 XX R P AL 15 R
VA EFM, AAXFEIEHNTEEMECHFER, R, EFHALTHEEZSAETLER, BBLERE, EFHARRA
HAEE, EERKAAFO0R, ABH60RXCHF KA A, ASM, FPEEAE, wiggik, . S5 E48, hEMh,
FA12 R, wiEplk, T SHEASHNLT 14, 42, 12.6( £ )g-ke'-d#EF, W EMAREL T HEHAE10mg ke -d”
BR, EFAFEAML T R ARG AL KREY, 5480408, RRDNSHHRENE LS EARREP AZLVEDD) |
£8 E 5 d 4 B (LVEF) Fo £ F 454253 (LVFS) T AL SRR B IR %, 9% I AT (ELISA) 4 ofn 32 fizi 44 Bk (BNP) Fo s 2 5K
F 0 (Angll) RF5 KA B3R E TR S84 R (PCR)E AR AN s ILLLLH 4R & @ 78 (GRPT8) . RNAR#i8) &
& EEAE N FT i B (PERK) A= i {025 2 I F 4 (ATF4) mRNA &4 [#R] 5 Egaks, A4 KK LVEDD 2353 X,
LVEF, LVFS3#) 2 ¥ %4&, 3 BNP A= Angll 437, &ML GRP78. PERK & ATF4 mRNA A £ 75 (P<0.01); 5
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W, WS PLZALR GRP78. PERK % ATF4 mRNA & ik T4k, HEZH ZRBE, LP, WiEgSH SHRA M ENREEZFHH
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Effect of Sini Decoction on Endoplasmic Reticulum Stress in Rats with

Heart Failure Induced by Doxorubicin
YU You'?, DU Ying', NAN Ming—Hua’, LI Jia*, ZHANG Yu',
LUY Mei—Jun', WANG Ying', WU Jin',  SUN Hong’

(1.Liaoning University of Traditional Chinese Medicine, Shenyang 110847 Liaoning, China; 2.The Second Affiliated Hospital of
Liaoning University of Traditional Chinese Medicine, Shenyang 110034 Liaoning, China)

Abstract: Objective To explore the effect of Sini Decoction on endoplasmic reticulum stress in rats with
doxorubicin—induced chronic heart failure. Methods From 90 rats, 15 rats were randomly selected as normal
group, the other rats were induced into chronic heart failure model by intraperitoneal injection of doxorubicin,
meanwhile the normal group was given intraperitoneal injection of normal saline. After modeling, all rats survived
in the normal group, and 60 rats survived in the model group. And then the 60 rats were randomly divided into
model group, low—, middle— and high—dose Sini Decoction groups, trimetazidine group, 12 rats in each group,
the low—, middle— and high—dose Sini Decoction groups were given intragastric administration of Sini Decoction at
the dosages of 1.4, 4.2, 12.6 (crude drug) g - kg”' - d*', respectively, the trimetazidine group was given
intragastric administration of trimetazidine at the dosage of 10 mg-kg'+d™', and the normal group and model group
were given intragastric administration of the same volume of normal saline. The treatment lasted 4 weeks. After
medication, small animal ultrasound was used to detect the changes of left ventricular end- diastolic diameter
(LVEDD), left ventricular ejection fraction (LVEF), and left ventricular fractional shortening (LVFS), enzyme—
linked immunosorbent assay (ELISA) was used to detect plasma levels of brain natriuretic peptide (BNP) and
angiotensin Il (Ang Il ), real-time polymerase chain reaction (PCR) was used to detect the mRNA expression levels
of glucose—regulated protein 78 (GRP78) , protein kinase RNA-like endoplasmic reticulum kinase (PERK) and
activating transcription factor 4 (ATF4) in cardiac muscle tissue. Results Compared with the normal group,
LVEDD was increased, LVFS and LVEF were decreased in the model group, contents of plasma BNP and Ang Il
were increased, and the mRNA expression levels of GRP78, PERK and ATF4 were increased (P < 0.01).
Compared with the model group, LVEDD was decreased, LVFS and LVEF were increased in the low—, middle-
and high—dose Sini Decoction groups and trimetazidine group in dose—dependent mode, contents of plasma BNP
and Ang Il were reduced, and mRNA expression levels of GRP78, PERK and ATF4 were decreased, of which
the difference was significant in high—dose Sini Decoction group and trimetazidine group (P < 0.05 or P < 0.01).
Conclusion Sini Decoction is effective for improving heart function in rat with chronic heart failure, and the
mechanism may be related to the inhibition of PERK/ATF4 siganling pathway and thus reduced endoplasmic
reticulum stress.

Keywords: Sini Decoction; heart failure; endoplasmic reticulum stress; glucoseregulated protein 78 (GRP78) ;

protein kinase RNA-like endoplasmic reticulum kinase (PERK) ; activating transcription factor 4

(ATF4); rats
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184405 71 3235 (chronic heart failure, CHF)2&%
FC LA PR AR B B, AT R, Xt
O ) s AL B BIF T A6 282 O 1L 45 45U ATE 50 114 B
BN A . T AR, N B MM 3 (endoplasmic
reticulum stress, ERS)J& CHF #ILii| FYE J7 #E g5
FERYIRA, EARRI . AR AR L i A A
PRI 2 R4 AT 3 ERS 19 & A2 . HETER XS CHEF A&
HR MG, I6IR EZELXERYT . MEEO
THRE RIS B A= 1% B oy 27 D3 Sy B (] sk
WARERTTR . BARHTTE R, HAA RO R
PO L. RE A . SR MR e SRR Y,
HXF o M8 1836 7 AV A T PR b -t 75 21 HIE
S ARG Ao I T ST B 2R R ST CHF
KBRS, SULEE DY 39 7 % Bl 55 R 175 5 119 CHF KB
ERS 520, 0] Uiy 36 97 CHF B9 7 7 HL
PRI A R AR BTN T .

1 #MHE 7%

1.1 FWREFFE SPFY 12 R EEMENE SD
KEL90 H, AFiH (220 £20)g, HiLTKALY
AR A AR AR AL, S & S IE S
SCXK (1L )2015-0001, fi] 3 T30 J° Hr s 24 K 2% 51
g, AmRIEETROK. shiase & ss sy
LIEE R (LR &G Jmadis 7
BE 2GR R R A A

1.2 2, iKFI S8 DS 25 Ang .
F10g, T#6g, KHE4 g, DILHpH R
Hil T EZyKFME ERE, ML HRIT A
PR 2> \) AR 77 (45 4300l 24 18110511, 18101401,
19010031), #2405 ¢, YT 3o Rk HHE
e F (736 47), 20 mg/Fr, Ht4EAE (L) 2y
AR\ AR CE 24 iE 5 H20055465, it 5 -
2014557), EhRMEZE, 25 mg/%, LEREEF
HARA A A, 5. 1114H022; KR8 AK
(BNP) . 145 B9k %K I (Ang IT ) BEHE G 2 W [F43 B
(ELISA) Kl i 551 & 40 [ 0 04 fE AR R A B
/N3 SYBR Green Master Mix 2 )G A8 f 84 il )2
i (PCR) ik 7 & i K 3% TaKaRa 2> 7 42 4L (4t 5 .
DRRO47A) ; TRIzol i | H1 K i TaKaRa 2wl $i& fit
(41t : DRR820A). 7500 M7 E i PCRAX (2
[ Life A F] )3 Vevo2100 # = 43 HER /N S W) e 5 52
12 258 (&K VisualSonics A ) ; SpectraMaxi3 £
IREMEAR X (SEE MDA ] ) 5 ST16R HUv3 5 iy i 15

L AL . Wellwash Versa 2 I g & 2L U A #L .
Nano2000 # i 25 40 53 Y66 HE 1 (75 [ Thermo 2y
Al

1.3 Zh¥aE. BEHIES54H o0 HKRE
NSRS, BEMLEEER 1S HAE M E R4, H
AR FRUNE s T B B 2 28 (R FiE 2 mg/mL)2 ml/kg,
JEA 1, e fE, 4 CHF RIS G 1A iF % 2 25
TG R B AR R R K . RS RS, B
R RAETAEE, SRR RN 60 H, k60 H
CHF K EUZRENIECF R N S AL, EIEIRIZ, Ui
k. . EIEAL, SRR, MAl12 2,
VUG L R A e R A A v
PrE o B R AL R 258, RPN 5 shd
LRI T 1.4, 42, 12.6(42)g kg -d”
HE, A2 ml/ L i EA R AR A S5
WA R T I MR 10 mg-kg'-d ' HEH 5 IE
L BT 25 7 AH RMARFR W AR B K E S .
SLehZ 4

1.4 MNBIEREFHE

141 wHhaeen HRRBFHREE, K5
BETREY, WMAKRRE 2% 5 50 (bt
AR =2:1), MEMEE, FERIERIHER, H
B LB K, AR, s
Rk (250 MH2) & T KR AR, 7SR A,
I e O FEF IR AR A2 (LVEDD) | 220 2= B 1fiL
S (LVER) FIZE 0 B 40 5505 (LVFS) o

1.4.2 ©¥BNPA Ang I #aml KEURKKAZS)G,
A 12h, TIRHZAT 100 o/ LKE RS ~ 4 mL/kg
PRI, B8 EShkEOm, FFEPLEE, #E1h, L
3 000 r/min &5.0> 20 min, 7% L, R ELISA v
KU BNP A Ang I A9 i, B BRF B ELISA i
G UL A TR

1.4.3 SBPCRZAM SR H HAEAT EY
78(GRP78) . RNA R #i 64 & & S BaAF 1 i W) 8 B
(PERK) Z &35 F B F 4(ATF4) mRNA &3k Jy
i Premier 5.0 #4153 PCR 5141, I 4 IT Fig
Y TRARAF A GRPT8 L5 #F51h
5"~-TAATCAGCCCACCGTAAC-3", FiFgI¥Fs K
5’ ~GTTTCCTGTCCCTTTGTC-3", ¥4 193 bp;
PERK {51 ¥ %414 5° ~CTCAGTGCATATAGTG
GAAA-3", FUisI¥F5 k5" -ATGTCTGGAATA
TACCGAAG-3", ¥ 34K 203 bp; ATF4 5|
Y ¥ 5 4 5" —~ATGACCGAAATGAGCTTCCTG-3" ,
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TSI FE SN 5° -~GCTGGAGAACCCATGAGGT-
3’, ¥H4153 bp; GAPDH L5975 A5 -GT
CGGTGTGAACGGATTTG-3", Rl ¥Fs k5" -
TCCCATTCTCAGCCTTGAC-3", 44K J 181 bp,
PO LAY, FH TRIzol FEELEL RNA, %65, &%
JE PCR I 45 1, #01R 2814 (95 €, 3 min) ,
E 47 PCR J i, #F 1 F 47 40 A 96 36 1 A5 P
(95C, 155s). Bk (60C, 30s)FLE(72 C,
30s). AR R 272 X Fog I3 [ A
ATAHXT R B3 o

1.5 itAsE R SPSS 17. 0 34k 4 vEA 75K
PEHT, THEGERIAIEL + bR (v +5) TR,
TTIES TR Ay 255 R, 76 IER ik
FHER R R Ty 250 Pt T A ) e d, AP IESST
N HAAESERK: . LIP <0.05 823G 50

PRV
E9=5"88

2 ZX

2.1 EEAR—MRAENE EFRRATERNY
66. 7%, MELKRIN, NPT R GRS 3 H)E, K
S h IS PR BE, . HKERD, 6D
R, KR KEE TR, BK, HER
JERIE & 245 CHF BSER

2.2 FHEXRBROINBELLE RI14HRE/R: 5E
WA A, AR R R A O DI RE I B AL, R
4 LVEDD H 344K, LVEF. LVFS ¥ Z %A%,
ERAGIFE X (P<0.01); SHERYE, %
17 20 LVEDD &4k, LVEF. LVFS¥4hn, Hrb,
D33 e A B AT S i SE AR L LVEDD . LVEF )22
S E (P <0058 P <001), Ui
i R Bl SR LVES 25 A G2
B (P<0058P<0.01), HPYwizesHaEd
LVEDD, LVFS. LVEF 5l &M i, 2%
BITEgeit2m X (P> 0.05),

2.3 HHEAKRRIMIEBNPHI Ang I KFEELE 2
SRR HIEWAE, BOAINSK BNP A Ang I
TEFE(P<0.01); SHEBI R, £G4
J BNP il Ang 1T & A A FERRBEREAL, Fofr, g
W E AR R SR 2 R A SR
X (P <0058 P<001), H Pz e
BNP. Ang Il & S5 e el tbis, RS
TR (P >0.05),

F1 BAKXRDOINBELLE

Table 1 Comparison of the heart function in

various groups (x+5)
41 ?‘f% LVEDD(mm) LVEF(%)  LVFS(%)
R 15 545+044 60.84+£428 31.58+2.07
fRIZ 12 6.63+0.66" 43.94+6.15" 28.60 +1.51"
PSRRI 12 644069 4491 +5.05 29.04 +1.40
MWz hiEd 12 628+0.69 48.06+5.50 29.88 +1.10%

LEER
Mg AEA 12 59920772 50.18 £8.51% 30.56 + 1.24"
Hh & Al 4] 12 590+0.74% 53.42+7.86° 30.85+1.41°
®OP <001, SEFEHILE; @P<0.05, GP<001,
SR

®2 KAKRMIEBNPFIAng Il 7k F L%
Table 2 Comparison of the plasma BNP and Ang ||
levels in various groups (x5, pg-mL™)

25 Eff% BNP Angll
IERA 15  81.53+8.76 244.11 + 50.23
T2 12 478.18 £90.14”  589.03 + 64.15"
DUz R a4 12 452.72+110.56  531.91 +93.39
DUzl EZE 12 404.16 + 84.22%  499.16 + 78.95%
MUz ERlagl 12 388.52+101.75% 408.68 + 81.90”
B 12 379.97 £97.18%  391.25 + 92.46"

OP <001, HSIEWHEE; @P<0.05, AP <001,
SRR

2.4 FAKXKRODIALGRPIS, PERK, ATF4
mRNA RixKFLbE E145RER: SIEWF4lL
B, BAIH K EO L4 2N GRPT8., PERK. ATF4
mRNA FiA TR (P <0.01); SHAIA LR, &
RIS GRP78 .. PERK. ATF4 mRNA ik
SRR, H, g R g S 28 A e
HGRPIMERA G ITEE L (P <0055 P <
0.01) , DY 37 = 79 i 41 K il € il 1% 41 PERK .
ATF4 1925 5 A it 228 L (P < 0.058, P < 0.01),
HLPU# 745 754240 GRP78 . PERK., ATF4 mRNA %
KA 5 AR A L, 25 RSEIT¥E X
(P>0.05),

3 itk

BB 1 5638 (CHI ) S5 L U P 2 )
YORBBr. AR, BESECHE W3IBS
WZGHFTECL NLFTROR | VB R . T
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a

A. GRP78 mRNA; B. PERK mRNA; C. ATF4 mRNA

a IEH A ; bR ; o DU RFI A ; 4 DU hilied s e DU RiEd s e fhzd . OP<0.01, SIEH

A, @P<0.05, @P<0.01, SHRIZ

B1 SAXROIALGRP78, PERKK ATF4 mRNA RI&KFLLE
Figure 1 Comparison of the mRNA expression levels of GRP78, PERK, ATF4 in cardiac muscle

tissue of various groups (x = s)
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