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Effects of hedysarum polybotys saccharide on myocardial oxidative damage and ERK/Nrf2/HO-1 pathway in rats
with acute myocardial infarction HOU Jian-fei, LUO Ya-yue“ , DONG Neng-bin, HU Da-jun. No. 1 Peoples Hospital,
Chenzhou 423000, China

Abstract Objective: To investigate the effects of hedysarum polybotys saccharide on myocardial oxidative damage and
extracellular signal regulated kinase/nuclear factor E2-related factor 2/heme oxygenase-1 ( ERK/Nrf2/HO-1) pathway in rats
with acute myocardial infarction (AMI). Methods: The rat model of AMI was established by ligation of left anterior descend-
ing coronary artery. Seventy-two male rats were randomly divided into sham-operated group (opening the chest without liga-
tion) , model group, positive control group (12 mg/kg betaloc) , low, medium and high doses (50, 100, 200 mg/kg) of
hedysarum polybotys saccharide groups, 12 rats in each group were administered continuously for 31 days. Serum creatine ki-
nase isoenzymes (CK-MB) , cardiac troponin T (¢TnT) and cardiac troponin I (c¢Tnl) were detected by automatic biochemi-
cal analyzer in rats, malondialdehyde (MDA) , superoxide dismutase (SOD) and glutathione peroxidase ( GSP-Px) in myo-
cardial tissue were detected by ELISA, and the expressions of phosphorylated ERK (p-ERK), Nrf2, HO-1 and glutathione
cysteine ligase catalyzed subunit (GCLC) were detected by Western blotting. Results: As compared with the sham operation
group, serum levels of CK-MB, c¢Tnl and ¢TnT were significantly increased in the model group (all P <0.05), MDA con-
tent in myocardial tissue was significantly increased (P <0.05), SOD and GSP-Px activities were significantly decreased
(P<0.05), and the expressions of p-ERK, Nrf2, HO-1, and GCLC proteins were significantly decreased (P <0.05). As
compared with those of model group, the serum levels of CK-MB, ¢Tnl and ¢TnT were significantly decreased in the medium
and high doses of hedysarum polybotys saccharide groups (all P <0.05), MDA content in myocardial tissue was significantly
decreased (P <0.05), SOD and GSP-Px activities were significantly increased (all P <0.05), and the expressions of p-
ERK, Nrf2, HO-1 and GCLC proteins were significantly increased (all P <0.05). Conclusion; Hedysarum polybotys sac-
charide may protect myocardial oxidative damage in rats with AMI by activating ERK/Nrf2/HO-1 signal transduction path-
way.

Key words Hedysarum polybotys saccharide; Acute myocardial infarction; Myocardial oxidative damage; Phospho-
rylated extracellular signal-regulated kinase; Heme oxygenase-1
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H KL S AL P 1 ( glutathione peroxidase , GSP-Px ) i
G A AL E A B ARA R, R0
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H 7 Olymous A H]

LRV EEST RSB oy ] S BROSCHR ik ) 4
7 AMI R FRURERY R B PR AR 5% 1 J8 s FBE AL
BFRE 0 WIEFARA 12 HR AMI 4160 H, AMI
20K B I 2 20% 4730 (0. 4 mL/kg) BREE)S
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Y5231 d, BIFIHEET 2 H AR R FRISARSET,
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I,cTnl) K-,
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—T0°C Y RIRAF 45 o ™ #% IR R) & 1 W R
ELISA S0 IZHZ H MDA (SOD GSP-Px 7KF-,

5. Western blot 3% £ ll . L 41 21 ERK/Nrf2/
HO-1id B AHSCHE s BOR BLO LR, i A2
FI T UK B FE S 2% 30 min Ji5, 4°C & AF R
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H R _EREZE R, 100°C 2B 5 min, SRJFHX
BLOJA BT+ b B R S-S5 N R T R B
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trophoresis , SDS-PAGE) B HL Uk 5 I & FH HL 6 F 22 2R
3. £ ¥ ( polyvinylidene fluoride, PVDF) %, 5% Jlii fig
Wy B A 2 b, 20 - =R SL AL H e h %
MK (tris-buffered saline with tween-20, TBST) ¥ ¥,
IMA—HT,4°C K, TBST WEVESE A —ht, =il T
JUCE 2 h, TBST ¥ Pt Ji 3 5 4k 27 % Ot (enhanced
chemiluminescence , ECL) i {0, | T B (5 2R 4
B, PR, Image pro plus 7.0 #4500 8
ZAZ S IR EAR, LA B-actin N Z:, LA p-ERK Nif2
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Geit A SR SPSS 21.0 it st i
BILL(x £5) Fon, 2] FLECR B & 07 25007,
PL P <0.05 HESE GRS

# R

BFREFERER LB TR SHRFRY
AHEE AR K B B P R QT ()30 g 3 K (P <
0.05) T 51 i A1 ST B4 v s 4 349 8 2 T8 (P <
0.05) , i D UVEESE K FRIEA R, FT T IS 2250 5,
WE1 &L,

my e

1 BFAAMERAARCEERML
K1 BFAAPERLARCEERNL (% £5)

m QT Fa] Tkt ST BAGEHMW@E
(ms) (mv) (mv)
BFRE  158.24 +13.62 0.19 +0.07 0.07 £0.05
AEA 4R 223.17 £21.91%  0.38+0.11%  0.27 +0.14*

. BBFRAE, AP <0.05
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YRR DL b HESN B R S, SARAIAIAR L, 21
B m A AL O U SV R R R B s o0
VAT AE i i , oL K b, DL 2,

SRR T B B

Mﬁﬂﬁ‘t?ﬂi—.iﬁﬂfﬂl h ﬂﬁﬂiﬁ‘iﬁﬁl

H2 2R %5 AML A R0l AR E LA % 8% (HE x400)

LT SR AMI K R o i S LR A5 36 47 Fo 3k
SRTFAREA AV K EUMIE CK-MB ¢Tnl Fl T-
nT K BT (3 P <0.05), SHEBIAALL, H
R LT FE L IR BRZH R BRI CK-MB  cT-
nl Fl TnT KPR EFEAL (4 P <0.05) I RLL
ZHEA K BRI cTnl ZKF 5 2 REIR (P <0.05) , CK-
MB Fl ¢TnT 7K F-FEA%, (H 22 R oGt 2 X (P >
0.05) . BEELLEEZHER SN, KU E CK-MB,
Tl Fl ¢TnT AEZHTIRAR, 25 20 0] Hods 22 57 8 3 (1
P<0.05), SPHMXRAA L, S 2R
SUMLYE CK-MB  ¢Tnl Fl ¢TnT /KFZFANEE (P>
0.05), %2,

20K ST AML KR0S UUAE 27 BAL IS F5 AR HL AR

5M\F AR, LA 4 MDA & &= 8 F I+
1=, SOD F1 GSP - Px i 7 1 P& (P <0.05) .,

(% %5)

205 38 CK-MB(ng/mL) cTnl(pg/ml) ¢TnT (pg/mL)
BF R 12 0.23 £0.05 8.16 £1.03 0.15+0.04
FEAIZ 10 0.72 £0.114 37.21 £5.36" 0.83+0.15%
FevAE 2 B8 2 12 0.26 +0. 06" 12.29 +3.54% 0.24 +0.06
RN LK % HEa 12 0.64 £0.09" 31.25 +4.81%* 0.79 £0.11°
PRIFLLK S B 12 0.46 +0.08** 24.91 +3.72%" 0.51 =0.09**
SR ELR S A 12 0.32 0. 10* 13.49 +4.17% 0.26 +0.07*

i BBFARAE, CP<0.05; 5 E P <0.05; 5 Fa kst B L E: " P <0.05
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SRR AR He A P R R AL S 22 R BH A X R
ZH MDA 2 58 4K, SOD Fil GSP-Px 1% J1 & THE
(1P <0.05), Bl & 2T £ 85 &5 1088 hn, K
FRLC> AL 2 20 MDA &5 22 3% ¥ % fIK , SOD 1 GSP - Px

R A EEIGE 2020 4F 260 % 52 M

BT SR = R B (3 P <0.05) . 5
PR BB 4 AH He, 5 79 40 16 2 A A R RO L4 41
MDA % . SOD Ml GSP-Px if £ HF AR & (P >
0.05), L% 3,

%3 6 AKRCNALEMF AT IR (% %5)

285 R MDA (mmol/mg) SOD(U/mg) GSP-Px(U/mg)
BFRa 12 3.19 +0.74 43.29 +4.32 51.92 +7.63
AR 10 7.62 +1.58% 21.38 +0.974 28.15+3.714
PRV T R 40 12 3.57 +0.82* 39.21 +3.83* 48.43 +7.24*
IRAFLL K % 4320 12 6.12 +1.35* 29.46 +1.54** 34.72 +3.98%*
PRI FLK S 12 4.91 +1.21** 33.58 £2.15%* 41.63 +5.11**
BRI ELK S 12 3.82 +0.93* 36.72 +3.51* 47.34 +7.15*

i BBFARAE, CP<0.05; 5 E P <0.05; 5 Fa ks BB LA LE: " P <0.05
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HXEaH e SEFARGM, BRI KO
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<0.05), SEAVHAHL K Ll 2 a4 A
PR HRZH R B ILZH S p-ERK Nef2 \HO-1 ,GCLC &
HZGA T ETHE (B P <0.05) , BEE LI A1)
Hahn, REVIIZHESY p-ERK Nif2 HO-1 .GCLC &A%
KKF W T, S AR R E R B (P <
0.05) , SPHMH:XT HELLAH L, w55 771 21 56 2 0 41 K B
D p-ERK N2 (HO-1 . GCLC & 13635 7K -2
SARBEIP>0.05), WK 3 F4,

B -actin
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Nrf2
HO-1
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HELX @S mEdE SRR PR aRR

B3 AHA L4 4 p-ERK N2 HO-1 ,GCLC & B %3

i

S EE B SRS D LS Kk AN
WO, ISR K AR, S EC HLIE QT ]
WIRER T PR SR ST Brpmid i Tt ABrs
BRI R R R L QT Tl 4 (T R 4 B 35 4
T PEMR A ST Bed o e 5 359 4 3% T s, 196 B 1
BT, v F IR 22308, RO R B4 212%
N, SRRV AR L AR R R AT A R RO
JULET 24 P B U 555 , O JULTR) ST /K Aol i, SR B AT e 20
AIECEE AMI K BC LA AR50

O UEFE 25 B 45457 , 1 % CK-MB  ¢Tnl |
¢TnT 2550 FREIIIE A MLSE | s RAS I = FhF5 5 LW
SO WA i RE T ARBIR ST AR 2 K Rt
7 CK-MB cTnl fil ¢TnT /K FH5ARF AR A 8 E T+
[P N W[ RSB A RAREE S UIE S Y U S (AN S
AR AT 2 B 4 K BRUALYE CK-MB ., ¢Tnl Al ¢TnT
IR LERR TR 2 R AT, HL R R R4 i &
BEXT AMI KBGO Z BA R ER . Ok
SN ENECE =i TSI IR LY SRR | 55 AL ad o)
AR R v, A R R O A AR Ak B N R )
MDA , FFEIHFE M3 th SOD , [ i A A 28 s 4 I 1% 3

%4 ERK/Nt2/HO-1 ¥ Bt X B 1k k RE(E (% %5)
skl X p-ERK Nrf2 HO-1 GCLC

B R 12 1.16 +0.09 1.23+0.08 1.09 £0.09 0.98 +0.07
AR 10 0.2 £0.01* 0.21 +0.01° 0.19 +0.02° 0.32 +0.02°
FRLPEST 40 12 1.05 +0.08* 1.11 £0.08* 1.05 +0.08* 0.99 +0.08*

KA B4 K % 4320 12 0.57 +0.03** 0.63 +0.04*" 0.54 +0.05** 0.55 +0.04*"
PRI FLK S 12 0.73 +£0.05** 0.87 +0.06** 0.79 +0.07** 0.75 +0.05**
BRI FLK S 12 0.98 +0.09* 1.1£0.07* 0.97 +0.09* 0.89 +0.06*

i BBFARAE, CP<0.05; 5 E P <0.05; 5 Fa ks B LA E: " P <0.05
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