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WE B TAALEEE A(HSYA) sdhde o bt S A %35 (THF) X R0 WU B % B a0 oA 5 & & %is
(ERK1/2) i@ 3865 mh, 7k ¥ 72 A XA H BT R A fabxt Ba(FHEH4) A&7 HSYA 4
(L-HSYA) . ¥ #1 & HSYA £8( M-HSYA) . % #) & HSYA 28 (H-HSYA) , 428 12 X, RA BRI iE A S5 kS 7
FRBRBAER, B ELGEN KR A S TS T FERT B ER % g5 R W& (ELISA) ) o & N-K 3% fid 44 B AT 4R (NT-
proBNP) Fe A2 #4575 & (hs-TnT) 7K -F | &4 o AL 558 L2 e, B) %, Western blot 46 & JULE 42 B 48 % B F f%
£ E G 1(Beclinl ) MEMEE G244 3(LC3) 2 EMLC3 44FY p62(p62) ERKI/2 BG kik, 4R . 54
LA AR AP T FBZE M-HSYA A= H-HSYA AKX K A XK % R TR BEE (LVSs) A T4 KRN T RARE AL
(LVSd) 45 K A G R R & ( LVPWs) AFIR K A 5 8 2 & (LVPWd) . £ 4+ f2 44 (LVEF) & L-
HSYA 28 1.VSd 2 %73 (3 P<0.05) ;0w & T )k tg B fe ST B 518 E B 5 BAK, QT M R F 442 (3% P <0.05);
K R g2 NT-proBNP #= hs-TnT 7K-F 2 FEAK(39 P <0.05) ALt @ MAK B R Y, B F P EBAL(P <0.05);
& ILZE 2R Beclin-1, LC31.LC3I1%& & & A B F 4K (39 P <0.05) ,p62 #= p-ERK1/2 @ (X B HFHAFH(3H P<0.05), %4
# THF K RSB 5 B X & F 3 HSYA 7T ftidi it & ERK1/2 42 5 @ 8840 4] THF K S S Ldm e, B w4
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Effects of hydroxysafflor yellow A on myocardial autophagy and ERK1/2 pathway in rats with ischemic heart fail-
ure CUI Yun-yun" |, HU Cheng-gong' , LIU Shu-lei. Xining Second Peoples Hospital, Xining 810003 , China

Abstract Objective: To investigate the effect of hydroxysafflor yellow A (HSYA) on myocardial autophagy and extra-
cellular regulated protein kinase ( ERK1/2) pathway in rats with ischemic heart failure (IHF). Methods: Seventy-two rats
were randomly divided into sham operation group, model group, positive control group ( captopril group), low-dose HSYA
(L-HSYA) group, medium-dose HSYA ( M-HSYA) group and high-dose HSYA ( H-HSYA) group, with 12 rats in each
group. The rat model of IHF was established by ligation of coronary artery. The left ventricular function of rats was measured
by echocardiography, enzyme-linked immunosorbent assay (ELISA) was used to detect serum N-terminal pro-brain natriuret-
ic peptide (NT-proBNP) and high-sensitivity Troponin T (hs-TnT) contents, the autophagy of myocardial cells was observed
by transmission electron microscopy, and Western blotting was used to detect the expression of autophagy related factor mi-
crotubule associated protein 1 (Beclin 1), microtubule associated protein light chain 3 (LC3), ubiquitin and LC3 binding
protein p62 (p62) and ERK1/2 in myocardium. Results: Compared with model group, the left ventricular interventricular
septal thickness during systole (LVSs) , left ventricular interventricular septal thickness during diastole (LVSd) , left ventric-
ular posterior wall thickness at end-systole (LVPWs) , left ventricular posterior wall depth( LVPWd) and left ventricular frac-
tion(LVEF) in positive control group, M-HSYA and H-HSYA groups and LVSd in L-HSYA group increased significantly
(all P<0.05); the T wave amplitude and ST segment elevation amplitude of ECG were significantly decreased, and the QT
interval was significantly shortened (all P <0.05) ; the contents of NT-proBNP and hs-TNT in serum of rats decreased signifi-
cantly (all P<0.05), the number of autophagic bodies in cardiomyocytes decreased, and the autophagy rate decreased signifi-
cantly (all P<0.05), the expression of Beclin-1, LC3I and LC3 II in myocardial tissues was significantly decreased, and the
expression of p62 and p-ERK1/2 significantly increased (all P <0.05). Conclusion: Myocardial injury is closely related to au-
tophagy in ITHF rats. HSYA may reduce the autophagy of myocardial cells in IHF rats by activating ERK1/2 signaling pathway.
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LIAEH % A (hydroxysafflor yellow A, HSYA) Jy ¥ /R
B R A Y, SR LA 2 IR AR YRSy, BA
BUR TR PR AR, X RO | I A R 2
PEp | i B RS A — TRk . Bk
I HSYA AT 38 8 P52 B AR e LS 3 -3 ( phosphati-
dylinositol 3-kinase , PI3K) /% H I & B ( protein ki-
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nase B, akt) /MR G A E-38 (glycogen synthase
kinase-3B , GSK3B ) {5 51 % , 184 K Bl JUL 400 M
B E T R HOc2 O LA RE S BT AR
FEEE HSYA X e I 4 0> 77 %2 35 (ischemic heart
failure , THF ) < B0 UL 1 0% 1248 BE A0 98 15 S48 ( ex-
tracellular regulating kinase , ERK1/2) {5 5 il % ) &
i,

M5 %

KIFHY I EPIEE Sprague-Dawley K 72
S8 JAE IR 170 ~ 230 g, T RE 5K B A B
B J Sk B e 2l ) S 3 O, B AR AIE S SCXK (5)
2012-0010, B A KB 2 ThriEm e, A ok,
ENPEMESE 1R

KAl F 5 AT HSYA HHILIZRE KRR TR
AW O HAL Sl =98% , L5 20180217 , KLk
10mg/ %, HERMFEML) L7 #5
H37021359 , #Uk% 80 J 5L, 1133 FUH .03l
AR T S A BR S w4t R 1.0 ~
5.0 MHZ & ) #6:0 , BEUIESHE T (high-sensitiv-
ity troponin T, hs-TnT) Fl1 N-Z %t fixi 44 K 5744 ( N-ter-
minal pro-brain natriuretic peptide , NT-proBNP) 7
& A R AR YR IR AR A R T
TS A 2 25 (-1 ( Beclin-1) 44 i1 22 [# Santa Cruz
2R A 8G10; A AHIC & 1 24 3 (microtu-
bule light chain related protein 3, LC3) I . iZ & fl
LC3 45 & 25 11 p62 ( the ubiquitin-and LC3-binding
protein p62 , p62 ) FLAK H € [F Santa Cruz 23 7l $24E,
#5 136F3 [129F5 F1 10163s; p-ERK1/2 Hii ikl [
£ Cell Signaling Technology ; GAPDH {14 % B¢ &
1:1000, 3% [E ProteinTech Group;{#i ] H 7 JEM-1011
75 55 L AR

Iy ik

1. BERL £ . 2 MR SOk k- il & THE KR
BEAY R B I T 5 10% 7K A S8 (3 mL/kg) , )
WM [, 220 3 ~ 4 Bl TR) T iy 22 S O, PRast O,
R IEATH K O M T R M J b 3 2 O EE R ) ik
[ 4 (R B 20 B 1~ 1.5 mm &b 22 e bR 3 ok i
SCEFL, Z SR TGHURE O K [ N SR T
HEBR 2 A, M K H M AS5E 5 min J5, 454
TENK (RTARHE R GFRAGER) . WS KN,
Bij s R, 25 T LA T 40T 75 8 R (24 7 Urkg,
1 R/d, T4 3d) o I BL420 A shic AU EHi
SO EARL, OHEE R ST BB ER 0.2 mV
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2. JrHMEZ R R FUBE AL Ay Y
Y BHPEXT B2 AR R LB R A 4 (L-
HSYA) WPk R ILLTAEBTR A 20 (M-HSYA) (&
WREEFRILLTAEEE R A 41(H-HSYA) . PHYEX BR4145
FRIEE H] 50mg/ (kg - d) 7, L-HSYA M-HSYA
M H-HSYA #4173 51 45 T 10,20, 40 mg/ (kg - d)
HSYA, [T AL AR 25 755 A BRER K, 4k
M5 i, A R R EIKG 2, 58 5
PUE -3 EPN = RINGEN S f

3R, 5 TR R B I e A A
PR AR O S AR D IEAS A A8 b - 22 3l
gE R W= 6] fEJE B (left ventricular interventricular
septal thickness during systole, LVSs) |\ 7¢ % & 5k K 1Y
25 (8] B )2 BE (left ventricular interventricular septal
thickness during diastole, LVSd) | Zc 0> % 5 Il 43 %X
(left ventricular fraction, LVEF) W4 KW A2 0= G
¥ JELE (left ventricular posterior wall thickness at end-
systole, LVPWs) | & ok K W) A2 0 = JE RE R (left
ventricular posterior wall depth, LVPWd) ,

4. KL NT-proBNP Fl hs-TnT 7K 31l 7
M BN 12 E T, 208 FahkCR I 2 mL T HEAE e
BEA , BE 10 min Ji5,3 500 r/min B5.0> 10 min, B I
1 - 20°CORA73 T, SRR S e W B i (ELISA)
K M3 NT-proBNP Fll hs-TnT 7K, 43551 4% B 5]
UL AP BRI TIN E

5. B STHRBIIE R BLC LH A AW/ MA . BT A
KGRI 5 VITE B OO ARG U2 i
TWABRAE . SROCHRT k7l P304 4 2 B
TRV W 1R A% 3 43 LA 2 3 min, 2% 13— [
JE 2 h IE VS TERIR [ 4 2 h, Z N R K R
AR A R PR R 618 AU B D) A,
FHESFR B AT RR A AL, 20 min , 7F HLBE T OULEELL
KL 43 L K 18 W/ AT B

6. Western blot 32 4 il .C» )L ZH 21 Beclin-1 | LC3
I .LC3 1 .p62 Fl p-ERK1/2 2 %k, KELHL
HAUIYHE, AT B 35 2 ICE T ok b 580 2
fif#,4°C \12 000 r/min #5.C> 10 min, B F3E K - 80C
AFE . MMk RV (BCA) M 2 VR i,
30pg A PEAT SDS-PAGE Hijk, HL ik 45 H 5 %
PR B e R 2 R AW 9 20 (PVDF) 58, 5% it
b yaiR B 2h )5, 23 5 —L Beclin-1 | L.C3
[ .LC3 1 .p62 Hl p-ERK1/2,4CHH %, ks
A ZP(FRRESEL:1000) , IR E2h, W5
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HLAb2E RO (ECL) 8, BERE BUR R G4, Image J
BAFAY BT AR A R K

it SR SPSS 22. 0 it eEAr, it
ERRIL (7 +5) Fon, ZULR BRI R 7 22
I3HT, LA P <0.05 M5 H Gt E L,

g R

0

SHEAE SEFARY AR KR LVSs
LVSd ,LVEF . LVPWs Fl LVPWd & & &% (¥ P <
0.05) ; SHERIZH LA, L-HSYA 2H LVSd, M-HSYA H-
HSYA 21 Je BH £ X B 41 K BLLVSs \ LVSd , LVPWs |
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LVPWd #l LVEF & JH5 (34 P <0.05) ; L-HSYA 41
KB LVSs .LVPWs .LVPWd 1 LVEF BA F1i&, {224
SIGFE L (FIP>0.05) , WLE 1,

SwE L SEFARY L, BRI K B L
T I MR B A ST Be4h = iR B 2 T, QT [H) 4 i
FER (¥ P <0.05), SHIARILE LA, BHAEXT EZT
M-HSYA 1 H-HSYA 20 K B0 FL&] T 30 I B2 F ST
Bt R R (X P <0.05) , QT A/ B 245
JH(P<0.05) ;L-HSYA 2H T J% i & F1 ST Bt dh i
JEREAG, QT M 446, H 22 5 TS % X (P >
0.05), WL 1. %2,

%1 6 HKFQPEAF LVSs, LVSd LVEF .LVPWs . LVPWd {& b 3¢ (x£5)

2853 151 LVSs(cm) LVSd(em) LVEF(% ) LVPWs(cm) LVPWd(cm)
BF R 12 0.389 £0.016 0.238 £0.011 0. 826 0. 046 0.413 £0.042 0.287 £0.023
AR 41 12 0.331£0.011"  0.199 £0.006"  0.615+0.028" 0.338 £0.028*  0.235+0.015"
Fe A A B8 20 12 0.375 £0.014*  0.228 +0.009*  0.817 +0.044*  0.442 £0.037*  0.279 +0.021*
L-HSYA 12 0.342 £0.011 0.211 £0.006*  0.625 £0.025 0.346 +0.034 0.242 £0.013
M-HSYA 12 0.365 £0.012*  0.220 +0.008*  0.713 £0.033*  0.378 £0.036*  0.265 +0.014*
H-HSYA 12 0.379 £0.015*  0.229 +0.009*  0.805 +0.045*  0.411 £0.039*  0.281 +0.022*

E BT RALE, TP <0.05; SR 43R *P <0. 05

mY v ST v
ul =] w ™}
0.44
0.4 04
0
0 0
—U.-'i"
L ] i ] | L =0, 4 I 1 I | L -0. 4 ' I A T |
0 0.3 0.5 0.8 = 0 0.3 0.5 s 0 0.3 0.5 0.8 s
BT £ B4 Bk LA
QT ) 35
mY mV
0.4 |
0 n
bl S R
0 0.3 0.5 08 = 0 0.3 0.5 0.8Bs 0 0.3 0.5 0.8 s
L-HSYAHL M-HSYA#] H-HSYA#
M1 64AKRuEE
%2 HSYA 6 4 kB0 B 6% (z£s)
28 3 QT 13 # (ms) T ¥ @ E (mV) ST 463 ha B (mV)
BF R 147.24 +1312.15 0.18 +0.06 0.05 +0.05
FEA 20 218.17 £20.58" 0.37+0.10" 0.25+0.12°
FeV P S PR 2R 165.31 +13.56* 0.20 +0.07* 0.10 +0.04*
L-HSYA 192.57 £18.16 0.33 +£0.08 0.19 £0.07
M-HSYA 181.28 +15.27* 0.27 +0.06" 0.15 +0. 06"
H-HSYA 170.16 + 14.38* 0.23 +0.07* 0.12 +0.05*

. BEFRAE, " P<0.05; 5EA M LE, P <0.05
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£ NT-proBNP #= hs-TnT K -F  HEFARLYA
oA B2 R BRUIM ¥ NT-proBNP Fl hs-TnT 7K i
FEFR (PP <0.05) , SEAIE LI, FHPEXTBRZE |
M-HSYA 1 H-HSYA #H K B/ NT-proBNP il hs-
TnT 7K S E AR (2 P <0.05) , L-HSYA 41k BUfL
1H NT-proBNP FlI hs-TnT 7K FREAE (025 7 TG0 112
HEX(HP>0.05), WK 2,

iy

B L
B L-H5YA

[ M-HSYA
[ H-HSYA

{ng/L)

200 -

P

o,

B2 64 KkH 7% NT-proBNP #2 hs-TnT & F t £

Lz e B e SRR AL, BRI
KERC LA AL 11 s /A B R 38 1 e o Bl 3 T
(P<0.05); SR Hods, BHPEXT BRZH  M-HSYA
FTH-HSYA ZH K FC LA MY 1w/ IMAE s/, B
e % B BRI (34 P < 0.05) , L-HSYA 41 K B0 L
AR A MR ERAL (A Z S RS 2#E (P >0.05),
LK 3 4,

H-HSYA#H]

B3 #ARFEHET 6 4 AR A2 BE M (x12000)

NBlAfEE LR 20204F 20 % H3 4

0 o

._Jlllll

WEAHE WG mE B L-HSTARL W-ESYASL  H-HSYAR]

AL AL F R (%)
g

. 5RF RAE, P <0.05; 548 4 4 *P <0.05
B4 64 Kk5 00 H %%

SILALLR B wEAR X & A A p-ERK1/2 & & Rk
S5EF AR e, B4 K B0 LZE 2 Beclin-1 |
LC3 1 \LC3 M 3Rk 35 T, p62 . p-ERK1/2 &
33k BEFRIK (P <0.05) ; SRR Fods, BRI
XFHRZH M-HSYA 4 Al H-HSYA 2H K B0 L2 4
Beclin-1 \LC3 1 \LC3 11 & 1334 AR, p62 il p-
ERK1/2 #EHRIL B E TR (3 P <0.05) ;L-HSYA
HAR B WLHEL Beclin-1 LC3 1T | LC3 11 & 1 FE5M
fik,p62 Fl p-ERK1/2 IR E T+, A2 R g1t
SR (¥IP>0.05), WKl S,

Wit

5T B, HSYA R i 25 oot 0 WU B8 K B0
T RE, W00 LA BE 1 RS R i AT & B
HSY A T MLk L 088 45005 K B0 LS8 9 I
AR AN 1 R S O = N = N s A
R 2] FE %5, HSYA 41 K Bl LVSs, LVSd, LVPWs
LVPWd Fl LVEF & 3 7, .0 fL & T U 0 B2 Fn ST
B v R R A W RRAIG, QT TA) 40 W 35 46 L, R
HSYA A3 IHF KEOIIEE, YL LAZ B4
it 1% hs-TnT F1 NT-proBNP 7K “F-£3 it 3 7} 5
A S O AILSZ B R 10 AR S HSYA TR
% THF K FUMYE hs-TnT Fl NT-proBNP 7K, it —25
VL] HSYA ] LA THF RELOIIRE .

Beclin-1 I LC3 J& 2 i 5.0 WLAH AL 3 WA DG
M, Beclin-1 22 5408 [ W) Fe R PERL A, O
JULAE AR B ) s B G i, LRk B 38, I T 5 1 &
MM E— A, B E SRS T  , LC3 nrH
] 7 T F WA, B 2 SRS 2 HATA A
) E R AR Y, — 2 R 1 AT S e [ W /A Bk
P p62 S [ MR AR E I —,
ot A (A1 S R ) /N B KT, IO T ek 35
FI W RE BRA I, p62 8 K SE TR AR 5 o
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HFEARM B L-HSYA
. Eakil [0 M-HSYA
B 5 E] H-HSYA

THITH

KED

B

T,

FoRTRTR

R

p-ERK1/2

E:AB.C.D.E.-F R EAFTRFT KL AL a4 L-HSYA 242 M-HSYA 41 H-HSYA 42,

5BFRMAER, " P<0.05; 5B MILE *P <0.05

A5 6 AARCNALREEAMXEAMp-ERKI/2 & A KA

FERIZH K RO LA 2 Beclin-1 AR BRI TFARA
B, p62 B I F60A WE FEAIG, S5 A e o e
e80T R AR THF PR EEEH, &
HSYA T i), IHF K ELCLZHZ Beclin-1 (LC3 T
LC3 I B IR i AR, p62 8 Rk i E 4,
$E7R HSYA AT J0o 20l O LA A 1 I

ERK1/2 15 5% 538 & 175 5 40 kL [ 06 19 308 i
Z 0V A P 22 24 RS AL AR (S S
S ISP 95 2 B R ML 2 — , ERK1/2 J2 1% 8K
P STt R v 1 B A B, S A MR B L oAk AR A
AT A, AL R BN, BRI THF KRG
WIZHZ p-ERK1/2 5 I RIR AT AR A 5T,
W ERK1/2 {5 5 5% 558 B gl A il 11 28 HSYA T
HiJm , p-ERK1/2 S Rk B3 L, $78 HSYA 7]
AEIE LI ERK1/2 1555 358 fE & AT THF KR
O WU AER
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