- 6712« F 8B 20235108 $54% $208  Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

K MBEERENFAS ERFFFAEOHGRMARIF{ER

My, x) &2, x) dE3, &R, KIE S, &
1. FRHERZ RS, VLJ% MEL 210023

2. R R S e IJi%*zﬁélﬁﬁi%i L9 i 222001
3. LA RGN AIRAR], L9 EafE 222001

2, EARF 2, HAET, H A2

&l

# OE: B HTARMELERENSFAE LIRE (isoproterenol, ISO) 7S KR OB MR 1EH . B3k  Wistar K5
BEAL Y AT HRZE . A Hh BRI (62.50 mg/kg) AR MEZIRTAG. H. EFlE (103.12. 206.25. 412.50 mg/kg) 4,
ﬂéﬂ 10 R SH#S:28dig B THINZY, 27, 28 KAZ 1h )G, BXIRA sc AEF KA, HAKH scISO (150 mg/kg).
3 1 X scISO48 h JE M EBURRLIE, tHELOIEEEG RATIAR-FA (HE) JeE g &40 RO NH SRRk R ELISA
VEREIN 2K BR LT H VLER RS (creatine kinase, CKO . WIERHNEH Ll (creatine kinase-MB, CK-MB) FLC145 8 -1 (cardiac
troponin-1, ¢Tn-1) 7K~F5 SRAAFIEAGIN A B NS+ ALERM E 8§ (lactate dehydrogenase, LDH). #BE MY ILEE (superoxide
dismutase, SOD) FIRXZMEIL4%F5EE (aspartate aminotransferase, AST) ¥itELA KL 8 (malondialdehyde, MDA) 7KF;
KF TUNEL ZL 082K RO NIAHMIIR T8 s R S s A A A ZA R AX R F B2 AHR R F 2 (nuclear factor-erythroid
2-related factor 2, Nrf2). Il 41 & N4 EE-1 (hemeoxygenase-1, HO-1) FlEY Y)Y - it 2 K A& R 2K -3 (cleaved cystein-asparate
protease-3, cleaved Caspase-3) ML, 5K  SXHEA R, BIA KR OIERBHEEAS (P<0.001), MMiEH cTn-1.
CK-MB. CK. MDA /K*F-LL K& LDH. AST it RE T (P<0.001), SOD JHHERL (P<<0.001), /CoIZHZY H 3L AR 15 51
ARk (P<<0.00D), AR TR EZE T E (P<0.001), OHIZHLIH cleaved Caspase-3+ Nrf2 Fl HO-1 £ AR IEK V1835 7+
i (P<<0.05. 0.001). SRR, el i B4R B IR B B AR (P<<0.001), Ifi&H ¢Tn-I. CK-MB. CK. MDA
/KA LDH. AST #5123 B (P<<0.05. 0.01. 0.001), SOD iEM:RET = (P<0.001): /LI REE M SR 3 ek
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Abstract: Objective To investigate the protective effect of Longxuetongluo Capsule (J% IfiLif 4% [k &) on isoproterenol (ISO)-
induced myocardial ischemia in rats. Methods = Wistar rats were randomly divided into control group, model group, Di’ao Xinxuekang

(62.50 mg/kg) group and Longxuetongluo Capsule low-, medium- and high-dose (103.12, 206.25, 412.50 mg/kg) groups, with 10 rats in
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each group. Each group was ig corresponding medication for 28 consecutive days. After 1 h of administration on 27th and 28th days,
except for the control group with physiological saline, all other groups were sc ISO (150 mg/kg). The hearts of rats were collected and
heart weight index was calculated 48 h after the first subcutaneous injection of ISO; Hematoxylin-eosin (HE) staining was used to observe
the pathological changes of myocardial tissues in each group; The levels of creatine kinase (CK), creatine kinase-MB (CK-MB), cardiac
troponin-I (cTn-I) were detected by ELISA; The activities of lactate dehydrogenase (LDH), superoxide dismutase (SOD) and aspartate
aminotransferase (AST) and level of malondialdehyde (MDA) in serum were detected by kit; TUNEL staining was used to observe the
apoptosis of cardiomyocytes in rats; The expressions of nuclear factor-erythroid 2-related factor 2 (Nrf2), heme oxygenase-1 (HO-1) and
cleaved cystein-asparate protease-3 (cleaved Caspase-3) in myocardial tissue were detected by immunohistochemistry. Results
Compared with control group, heart weight index of rats in model group was significantly increased (P < 0.001), levels of ¢Tn-I, CK-
MB, CK, MDA and activities of LDH, AST in serum were significantly increased (P < 0.001), SOD activity in serum was decreased
(P <0.001); Obvious pathological changes were observed in myocardial tissue (P < 0.001), cardiomyocyte apoptosis rate was increased
(P < 0.001); The expressions of cleaved Caspase-3, Nrf2 and HO-1 proteins in myocardial tissue were up-regulated (P < 0.05, 0.001).
Compared with model group, heart weight index of rats in Longxuetongluo Capsule group was significantly decreased (P < 0.001), levels
of ¢Tn-I, CK-MB, CK, MDA and activities of LDH, AST in serum were significantly decreased (P < 0.05, 0.01, 0.001), SOD activity
was significantly increased (P < 0.001); The pathological changes of myocardial tissue were ameliorated (P < 0.05); The cardiomyocyte
apoptosis rate in myocardial tissue was significantly decreased (P < 0.01); The expression of cleaved Caspase-3 in myocardial tissue was
significantly decreased (P < 0.05, 0.01), the expressions of Nrf2 and HO-1 in myocardial tissue were significantly increased (P < 0.01,
0.001). Conclusion Longxuetongluo Capsule can ameliorate ISO-induced myocardial ischemia injury in rats, and its mechanism may
be related to the regulation of Nrf2/HO-1 pathway, thereby inhibiting oxidative stress-induced apoptosis.

Key words: Longxuetongluo Capsule; myocardial ischemia; oxidative stress; cell apoptosis; nuclear factor-erythroid 2-related factor
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yellow arrow indicates a large amount of myocardial fiber breakage; Red arrow indicates cell fusion lesion necrosis; Green arrows indicate extensive

infiltration of neutrophils and severe bleeding
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Fig. 3 Effect of Longxuetongluo Capsaule on myocardial histopathology of myocardial ischemia rats
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Table 1 Effect of Longxuetongluo Capsaule on myocardial
histopathology score of myocardial ischemia rats [M(Q1,Q3)]
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Fig. 4 Effect of Longxuetongluo Capsaule on cardiac enzyme of myocardial ischemia rats (X £ S, n=6)
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Fig. 5 Effect of Longxuetongluo Capsaule on cleaved Caspase-3 protein expression in myocardium of myocardial ischemia
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Fig. 6 Effect of Longxuetongluo Capsaule on myocardial cell apoptosis of myocardial ischemia rats (X £ s, n =3)
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MR

Je st R R EAE G AL DTy, R R JE
VIR IE AN 2 CBEHE IS, 0 10 v H A AL

IS SUBAENRI DU, O i v 251 24
IR T RSP A L e 24 Js 3 32 B FH T AR o rh 20 2%
CRE P BE A BE ) P52 A I 5k 125260, R A Ao i
DABKES AR, L0000, Coix DhRE ) IE & KI5 A 16
TEBKEIEG R A . SUMA R I LB 2% A o0
i XL A 9 (1) B At o 7 S [0 ¥ R o P AL 114
Fehh bt —20 R R 0 I A I RVE TR 9T
FEEH DA SIS I VMM 2% S B RvEIAT, R
71N 0 L8 248 Fie FE T T o b B W CEAE T o b 4h,
AR ZG B O 20 B e ift sy DA KSR DG P L (VR 9T
SO 0 L8209 77 TR ) 2801 o R L ] D it 41 1)
A B o LR L PR A 1 i v S L
Wy LV B R LEE 3-84S (phosphatidylinositol
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3-kinase, PIBK) /&1 B (protein kinase B, Akt) /
W FL AW 0% X # 5  (mammalian target of
rapamycin, mTOR) #EEIEIT /N CUFEZEN; e
10368 286 Ji 3 B A G B K FE R AL A FHUS), 3 HL
AR T ) PAY J A S S A R AL PR Y A5 16

2 WY i vy e FOAH SC 24 WDAE IR I o i 1L 62 9 7 T
BABZEITR, Wi e i 4 i 3 B es oL

AL AT AEAE -
LR I 238 RS UL ML PR 453 00, AT 32 2

OO UUEERE R MR, I3 O LB 1 DL SO L
B KPR T 2 VR L I ) B A
HrmiEd CK-MB. CK. c¢Tn-I 7KFLLK AST.
LDH 51 0] DA oK B O WL A FEFE 281, 90 K
P, v b TEPE RO BE S PRI CK-MBL CK 7K
SR AST. LDH 35 M2, 3o i 2 R e 2 A
BEAR IS MBI ). ARBFFTR I, SEERA L
B, i e e % v DA K BUMTE T CK-MB.
CK. c¢Tn-I /KF-LLJ2 AST. LDH %1, 203 i
28 Ji BEmT LA 1SO i Rl K RO LR A7

2 sc ISO i RO LRI, 2 IO I &S
HFE, JEH BT E O A SRR, LgH
M HEAT TC SRR AR K 1Y, B 2R AN it 7= 28
HEREMEAR, T s SRR R
WY DI RERRAS, i RiRe B A QU B AT DL A B4, 1t
ANE RS BIR A, B A L DNA, Xt
DRI 25 ELAHRZNA, 3010 5] A4 B T2y SRAEEER2330,
MDA F1 SOD & ffif & AN K br &, Hr
MDA {E g A AR AR =4, HoKF i 1
HUARSEAL MBI K SOD 1A — R g b i BR 7,
FOE R S T WA B A KB ifn v J s
PERR A B R PR RE 77, W LA = SOD
TG, JEFEAK MDA KPR, SRR R @25 A )
HIEA DB AT B . ABFFURIL, SRR L,
o e 4 e B B AR = KRS - SOD TRk, BE
fIRIMIE o MDA 7KF, 3% B e ifiL i 4 i & ] DLid
PPt A AR O ML 5 AL R, A
Rz ;o

O IVH K IAER 12215 S O MR A T, 5
B AL S L O LR RS T, T S 8L
P, RIS FEF, 40N TEPER S =
17 T 3 s o JUL T 9 1 1) B R R R B30, Nrf2
SRR R IAZ R R -, o] Lhodid 4
AN B S P L RN B S A RSP . 7E IE R AR R

BT, Nrf2 5 Kelch FEH A S FiAH R B 1 1(Keleh-

like epichlorohydrin-related protein 1, Keapl) &Ik

YRR S AR B VLB R A E . 2 4H A

TEVE RS T BRI, Nef2 RS RO

A A%, 5 4R A% A IR Maf 3 AT Jun bZip %

SR TR AR, IR A PR SO e

(antioxidant reaction elements, AREs) J7 51|15 H-45

&, BEME 3 Nef2 A~ S 12, #0E T HO-

1 DLRAHSR PR E B, AT A AL R, sl

o JULZH A 97 T2 138401, Caspase-3 A2 40 o 7 T2 ) =5 2k

ITHEHE, BRAEFTH, Caspase-3 #7814 cleaved

Caspase-3 TG, BEMAHERMTAER, cleaved

Caspase-3 BRI T AR S84, IIA

WEFERIN, e it v J2 FE A 73 e g S A B R T

WA Nrf2/HO-1 i, e A AR,

AN M 2% i 9 B R S Nrf2/HO-1 Jlfl i, 1)

HIZEME TR AT RE . ARTALAS R, SR

B M 2% 2 1R KRR O LA ZArh Nrf2.

HO-1 kK, SRR R OIIAEL T cleaved

Caspase-3 KX /K, 3 H A L 2 RO

OOV T30 o 2 Y g L 38 9% Js 3 P ASE aod 30 1

Nrf2/HO-1 J#i, Ml AT T .

Zr b, e @ L% R AT REIEL T Nrf2/HO-1

T EE A EAG R, R O LA T, AT RS

O, A F et o ULER L R A FH

RlBAR FTANEHYERARALEA TR
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